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Novel lmldazopyridine4I«'ivatlves 
Field of aapHcaBon of the invention 

The Invention relates to novel imideaDpyridme derivatives, which are used in the pharmaceutical 
Indusby for the producQon of pharmaceutical compositions. 

Known technical background 

In the Gemian Patent Application DE 26042ffi and In the European Patent Application EP 0125756 31^ 
lmidazoE4,5-b]pyi1dIne derivatives with anti-ulcer activity are des^bed. 

DescriDtlon of the InventiDn 

It has now been found that the novel aminosulphonylphenyl-substituted Imidazopyridlne derivatives, 
which are descnbed In greater ded^lls below, have eurpdsing and parHculady advantageous properties. 

The invention thus r^tes to compounds of formula I 



in which 

R1 Is hydrogen or I^C-allql, 
R2 Is hydrogen or 1-4C-alkyl, and 

. R3 Is 1 -4C*alKyl, trifluoromethyl. or completely or predominantly fluorine*substituted 1 AC-slkm^, 
or 

Rl is 3-7C-q^loalkyl, phenyl-1-4C-aIlcyl, hyaroxy«-4C-alkyl, 1-4C-alkaxy-2-4C-eiKy|. phenyl, pyridyip 

or R1 1- and/or R12-sub8fituted phenyl.*in which- 
Rl 1 Is 1 -40alkyl, halogen,. 1-4C-al|co)y, or mono- or dl-1-40-alky!amlno, 
R12 is 1-4C-alicyl or halogen. 

R2 IS hydrogen, hydroxy-2-4C-allcyt, 1^C-alkoxy-2-4C.alKyl or l^nalkyl, and 
R3 Is hydmgen. halogen, 1-4C-alkQxy, 1-4C^licyl» triSuoromethyl, or completely or predomhiantiy 
fluorina-substituted 1-4C-alkoxy; 

or 
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R1 and R2 together and with Inclusion of the nitrogen qtom, to which they are bonded, form a 

heteroc^lc King Het, in which 
Hat is a 3- to 1 0*membered saturated or partially ^turated heteroc^ic ring comprising totally i to 3 

heleroatoms selected from a group consisting of oxygen, sulfur and nitrogen, and optionally 

subsmuted by 1^1 on a n'ng carbon atom and/or by R22 on a iurth^ ring carbon atom and/or by 

R23 on a ring nitrogen atom, (n which 
R21 Is l-4C-allcyl, 1-4C-aIlcoxy or phenylcarbonyi. 
R22 IS 1-4C-alkyl or MOaikoxy, 

R2S is 1-4C-aIlqfl, phenyl-l-4C-all^. 1-4C-alkytcarbonyl, l'4C-aIKa)^2-40allqfi. mono- or dh1-4C- 
all^amino-2'4C«allgfl, phenyl, pyrfmldyl» pyrldyl, formyl. 3-7C-c^oali<yl, 3-7C-i^oall^methyl. 
or RZ31- and/or 1^32-substituted phenyl, In whl^ 

R231 Is halogen, cyano or 1-4C-aIlcyl. 

1=^2 Is halogen or 1«4C-allQfl. and 

R3 Is hydrogen, halogen, 1-4C-allco)v, 1-4C-a[kyl, trifluoromethyi. or completely or predominantly 

fiuorlne-^substltuted l-4C-alkoxy; 
R4 IS hydrogen, halogen, 1-4C-alkyi or 1-4C-alkoxy, 
R5 Is 1-4(>a!lcyl, 
A is 1-4C-alky|ene; 

the salts, N-qxides and the salts of the.NKisddes of these compounds. 

1- 4C-AlkyI Is a straight-chain or branched alkyt radical having 1 to 4 carbon atoms. Examples are ttie 
butyl, isobu^, sec-butyl, tert-but}^, propyl. Isopropyt. ethyl and methyl radicals. 

2- 4C-AIKyl is a straight-chain or branched alkyi radical having 2 to 4 cafbon atoms. Examples are the 
bu^. isobutyl, sec-butyl, tert-4utyl, propyl, isopropyl and ethyl. 

1-4C-Alkylene is a straight chain atkylene radical havjng 1 to 4 carbon atoms. Examples which may be 
mentioned In this context are the methylene (-CHa-). ethylene trimethylene 
(-CHz-CHz-CHr) and the tetramettiylene (-CHrCHa-CHz-CHg-) radical. 

I^C-Alkcnqr is a radical which. In addttton to (he oxygen atom, contains a straight-chain or branched 
ail^ radical having 1 to 4 carbon atoms. Alkoxy radicals ha^ng 1 to 4 carbon atoms which may be 
mentioned In this ccmt^ are. for example, the buto)^, isobuto^gr. sec-buto^y, iert-butoxy, propoxy, Iso- 
propoxy, ethwQT and methoxy radicals. 

3- 7C-Cycioalkyl stands for cydopropyl, ^fdobutyl, ^lopentyl. cyclohe)^ and cydohepiyt, of which 
cyclapropyli cyclobutyl and cydopentyt are prefsrred. 
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3-7C-CycloalkyliTiethyl stands fbr a methyl radical, wrtiteh is substttutsd by one of the abovem^oned 
3-7C-c^ralKyl radicals. Examples which may be mentioned are the ^opropylni^yl and the 
cycloii»ylmeth^ radicals. 

Halogen within the meaning of the present invention Is bromine, or preferably diloHne or fluorine. 

Completely or predominantly fluorine-substituted 1-4C^ikoxy is. for example, the 
2^,3^.3-pentafluorDpn9poxy, Vie perfluoroeBioxy. the 1,2;z-tiiRuoroethQxy and In particular the 
1,1.2.2-tetraRuorQethoxy. the Z.2«Z-trifluoroethoxy, ttte trifluoromethmy and the difluoromethoxy radical, 
of whtdi the difluoromethoxy radical Is pr^^red. "Predominantly In this connecfion means that more 
thari half of the hydrogen atoms of the 1 -4C-allco)^ gniups are replaced by fluorine atoms, 

1-4C-AIKo;v2-4C-all^ stands for one of the abovemsntloned 2-40-811^ radicals which is substituted 
by one of Qie abovemsntloned 1-4C-alkoxy radicals. Examples which may be' mentioned are the 2- 
(melhoxy)ethyl (-CHa-CHz-O-CHa), the 3-(methoxy)propyl (-CHz-CHz-CHz-O-CHaK the 2-(ethoxy)ethyI 
(-CHz-CHz-O-CHz-CHa) and the 2-QsopropQxy)elhyl (-CH2-CHsrO-CH-(CH,)z) radical. 

Hydroxy-2-4C-aIM stands for one of the abovementloned 2-4CNaikyl radicals whl^ is substituted by an 
hydroxy! radical. Eicamples which may be mentioned are the 2-hydr(9^thyl and the 34iydn»^ropyl 

radical. 

Mono- or DM-4C-alKylamlno radicals contain In addition to the nitrogen atom, one or two of the 
abovemCTtioned l-4C-aIKyl radirals. Preferred are the di-1-4C^kyl»nino radicals, especially the 
dimethylamino. flie diethylamlno and the diisopropylamino radical. 

Mono- or Di-1-4C-an^amino-2«4C-aIlqrl stands for one of the abovemsntloned 2<^C-alkyI radicals 
which is substituted by one of tfie abovementioned mono- or dM-4C<-alkylamino radicals. An ^«mple 
which may be mentioned Is the 2-(dlmettiytamino)ethyi radical, 

Ph@nyl-1-4Q-all^ sliands for one of the abovementioned 1-4Q-aK;yl redlcsile. viAiich i@ substituted by s 
phenyl radical. Bsamples which may be mentioned are the phenethyl and the benzyl radical. 

1-4C-Alkylcarbonyl Is a carbonyl gn9up to which one of the abovementioned 1-4C-alkyl radicals is 
bonded. An example is the ace^ [CHb-C(OH radical. 

N-oxIde denotes the N-oxide on the pyridine which is substituted by -OR5. 

Het refers to a 3- to 10-membered saturated or partially saturated heterocyclic ring radical comprising 
totally 1 to 3 heteroatoms selected from a group consisting of oxygen, sulfur and nitrogen, and 
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gptionaily substituted by R21 on a n'ng carbon atom and/or by R22 on a fiirtt^er ring carbon atom and/or 
by R23 on a ring nitrogen atom. 

Examp^ry Het radicals may be optionally substituted R21 and/or RZ2 and/or R23 and may Include, 
without being rasfrlctad thereto, azefldin-l-yl, pyrrolidin-l-yl, piperazin-l-yl, imidazolldln-l-ylt 
miomorphoRn-4-yl, homopIperldin-1-yl. hpmopiperazln-l-yl, indofin-l-yl, isolndoIin-1-yl. 1.2,3,4^ 
tetrahydroquInolln-2-y), pipendin*1-yl, morpholin^yl, 1,2,3«4-tBtrahydroisoqutno|in-1-y1, 1,4*<iiazepan^ 
one-1-yl, piperazm-3-one-1-yl, or1.4-dioxa-'R-araspirol4.5]dsran-S-yL 

In this context, as more detailed examples for Het can be mentioned, without being reatricted thereto, 
piperidin-1-yl, morphonn-4-yl, azetidin-1-yl, pyrrDlfdin-l-yl, or 1.4-dioxa-a-azaspirol4.51c|ecan-8-yl. 
Addttionally, as more detailed examples fbr Het can be also mentioned, without being restricted thereto, 
pipertdlrKl^yl substituted by R21, 
preferably in which 

R21 is1-4C-angflorphenyIcarbonyl, 

such as, fbre)«mple, 4-methyl-piperidin-1-yl, or+^enzoyl-piperldin-l-yl; 
1,2,3,44etrahydro!soquinolin-2-yl substituted by F{21 and/or R22, preferably in which 
R21 IS 1-4C-aiko)^, and 
RZ2 IS 1-4C^llcoxy» 

such as, ibr example, 6.7-dimetho)^-1^A44strahydroisoquinolh-2-yl, or6.7^iethoxy^1 ,2,3.4- 
tebahydroisoquino6n^-yl; 
plperazIn-1-yI substituted tqr R2a on 
suitably in which 

R23 Is 1-4C-ailvl, phenyH-4C^II?yl, 1-4C-allqrtcarbonyl, 1-4C-all«?xy-2-4C-a}kyI, mono- or dl-1-4C- 
aH^amlno-Z-^C-alkyl, phenyl, pyrimidyl, pyridyl, fbrmyl, S-TC-cyoIoalkyl, 3-7C-cycloalkytmethyl, 
or R231-.and/or R2a2-5ubstituted phenyl, in which 

R231 Is halogen, c^ano or 1-4C-ancyl, and 

R232 is halogen or 1-4C-aM, 

and preferably in which 

R23 is 1^IC-alkyl. phenyl-1-4C-allcyl, 1-4C-allvlcarbonyl. 1-4C-alkoxy^2-4&€licyl, phenyl, or R231- 

and/or R232'SUbstituted phenyl, in which 
R231 is halogen, c^ano or 1-4C-aIlcyl, and 
R232 is halogen or 1'4C-alkyl. 

such as, for example, 4-N-methyi-f iperazin-l-yl, 4-N*elhyl-plperazin'1-yl, 4-N43enzykpiperazin-1^, 4- 
N-(2-phenethyl)-plperazin^1-yl, 4-N-^-methoxyethyl)<piperazln-1-yl. 4-N-acetyt-plpera2in-1-yl, 4-N' 
phenyl-piperazin-1-yl, 4-N-{3,5'<lichlorophenyl)-piperazln-1-yl, 4^M-(4-cyanophenyl)-piperazin'1'yl, 4-N- 
(4-methyIphenyl)-piperazln-1-yi, 4-N-(2-niethylphenyl)-plperazin-1-yI, 4*N-(2,4-dimethylphenyl)- 
piperadn-l -yl, or 4-N-(?,6-dimethylphenyI)-piper^n-1 -yl; 
1.4-diazepan-5'One-1-yl substituted by R23 on 4-N, 
preferably in which 

R23 is1-4C-ailvlorphenyH-4C-ailcyl, 
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such as, fbre^mple, 4-NMnelhyl-l.4-diazepan-5Kine.1.yl, 4Jsi^thyM.4-diazBpan-5-one-1-yj, or4.N. 
benzyl-l,4-diazepan-5-one-1-^; or 
homopiperazin-1-yl subsfituted bf R23 on 4-N, 
preferably In which 
R23 is 1w|C-aiKy|, 

such as. for example, 4-N-me0iyHto[nopiperazi'n-1.yl. 

Suttabis sans tor compounds of the fivmula I - depending on substttution - aie ail acid addiUon salts or 
all salts wHh bases. Partfeular menHon may bs made of the phannaeoiogicaily toleiable inoiganh: and 
organic acids and bases oustomarily used in pharma^. Those suibble are, on fha one hand, vyateiw 
insofuWe and, parficmarly, water-soluble atad addlBpn saRs vi^ adds such as. ibr ^cample, 
hydrochloric add, hydrobremlc add, phosphoric add, nitric add, sulphuric add, acetic add, dtrfc add. 
13-gIuconic add. benzoic add, 2-(4-hydroxyben2oyDbenzoic add. butyric add, sulphosaRcyiic add, 
maleic add. lauric add, mano add, lumaric add, succinic acid, oxalic acid, tartaric acid, embonic add, 
Stearic add. toluenesulphonic add, methanesulphonic add or 3-hydroxy-2-naphthoic acid, the adds 
being employed in salt preparation - depending on whettier a mono- or polybasie add fs concerned and 
depending on whfeh salt Is detired - In an equimolar quEmtHafiVe ratio or one dHerbig theieltam. 

On the other hand, sails with bases are - depending on subsBtution - also suRabia As examples of salts 
with bases are mentioned flie Bthlum. soifium. potassium, caldum, aluminium, magnesium, fitanium, 
ammonium, megiumins orguanidinium salis. here. too. 8»s bases being employed in salt pispaiaUon in 
an «|uimdar quanfflaHve ratio or one difter&ig thereltom. 

Phamiacoioglcally Intolerable sans, which can be obtained, ftir example, as process products during the 
preparation of Bie compounds according to the Invention on an Industrial scale^ sm conueited into 
phanrtacologlcally tolerable salts by processes known to the person sMUed In fha art 

According to experfs knowledge Che compounds of the invention as well as their salts may contain, e.g. 
when Isolated in cryslalllne form, varying amounts of solvents, mduded wiihin the scope of ths 
invention @m fhereibrs all solvates and in particular ail hydrates of ths compounds of fonwte I em vami 
as en solvates and In parScular ail hjMralae of ^ sahs of fhe compounds of ftmnuia I. 

A peraon skilled in the art knows on the base of his/her expert knowings that the compounds 
according to this invention can exist, with regani to the Ibsed imidazo ring, in different tautomeric forms 
such as e.g. in the 1-H form or. prefterably, in the 3-H form, which is shown in formula 1. The Invention 
bidudes ail conceivabie tautomers in pore fbrm as well as «i any mbdng ratio. Particularbr the present 
invention indudes the pure 1-H- and. preferably. S-H-tautomers as well as any mbtlures thereof. 

Compounds according to ttiis invention worttiy to be mentioned are compounds of formula I. in which 
R1 is hydr^en or MC-alkyl. 
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R2 Is hydrogen or 1-4C^(kyl. and 

R3 Is 1-4(>alkyl Wfluoromethyl, or oompletely or predominantly fluorine-substituted I^C-altow 



or 



R1 is 3.7C-cycloallcyl. phenyl-1-4C.aIkyl, hydroxy-Z^C-aJkyl, phenyl, pyridyl, or R1 1- and/or 
substituted phenyl, in which 

either 

R1 1 Is 1-4C>alM, 1-4C-allcoxy, or mono- or dl-1'4C-alkylammo. and 

R12 is halogen, 

or 

R1 1 is halogen, 1-4C-alkoxy. or mono- or d!-1 •4C>allcylamino, and 
R12 Is 1-4C-alkyl, 

FZ IS hydrogen. hydroxy-2-4C-alkyl or 1-4C-aIkyl, and 

R3 is hydrogen, halogen, I^Oalkoxy, 1-4.C.allcyl, trifluoromethyl, or completely or predominantly 
fluorine-substituted 1-40alKoxy; 



or 



R1 and R2 together and with Inclusion of the nitrogen atom, to which they are bonded, fbnna 

heteroqfcllc ring Hat, In whldi 
Het Is optionally substituted by R21 on a ring carbon atom and/or by RZ2 on a further ring carbon 

atom and/or by B23 on a ring nitrogen atom and is azetidln-1-yl. pyrroUdln-l-yl, plperazin-l-yl. 

thlomorpholln-4-yl. homopiperWln-l-yl. homopiperazin-1-yl. lndolin-1-yl, isomdoHn-1-yl. 1.2;3,4- 

tetrahydraqulriolin-2^yl. plperldin-l-yU morphoIIn-4-yl, 1 A3.4-tBtrahydroIsQqulnoHn-1-yl, 1.4- 

dlazepan-S-one-l-yl, or 1,4'^loxa-8-a2aspiroi;4,5]decan-8-j^, In whldi 
R21 . is 1-4C-alkyl, 1-4C-alko)qf or phenylcarbonyl, 
R22 Is 1-4C-alkoxy. 

R23 Is 1-4C-alkyl. phenyl-1-4C-alkyl, l-4C-alkylcaTbonyl, 1-4C-alkoxy-2-4C^IM. phenyl, or R231- 

and/or R232'substitwted phenyl, in which 
R231 Is halogen, cyano or 1-4C-alkyl, 
R232 fs halogen or 1-4C-alkyl, and 

R3 !s hydrogen, halogen, l-4C-alkoxy. 1-4C^1kyl. trffluoromethyl, or completely or predominantly 

'fluorine-substitiited 1*4C-alkoxy; 
R4 is hydrogen, 
R5 Is methyl, 
A is ethylene; 

tiie salts, N-ojqd^ and fte salts of the N-oxides of these compounds- 
Compounds accDoJing to this Invention more worihy to be mentioned are compounds of formula I, In 
whi^ 

R1 IS hydrogen or 1-4C-all^, 
R2 is hydrogen or 1-4C-alkyl. and 

R3 Is I^C-alkyl. Wfluoiomethyl. or completely or predomlnantty fluorine-substituted l^C^lkoxy; 
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or 

R1 Is 3-7C-cyc!paIkyI. pheny|.1-4C>alkyl. hydroxsr^-4C-alkyt, phenyl, pyridyl, or R11- and/or R12- 
substitaJted phenyljn wMch 

either 

R1 1 Is 1-4C-all^|. 1-4C-alko^, or mono- or dM-4C-alkyIainlnD, and 
R12 Is halogen, 
or • 

R1 1 te halogen, f^&alka?^, or mono- or dHl-4Q^i^niino, and 
R12 Is l-4C-alkyl, 

R2 Is hydrogen, hydn>xy-Z-4C^aIkyl or 1-4C-anvI, and 

R3 is halogen. 1-4C^lkyl, trifluoromethyl, complete^ or pradomlnantly fluorine^bsOuted 
alkoxy, or, parficmarty, hydrogen; 

or 

R1 and R2 together and vi«h ihdu^on of the nitrogen atom, to wWrfi they are bonded, farm a 

heterocyclic ring Het, in which 
Het IS piperldln-l-yl, or piperidln-l-yl subsUtuled by R21, In w^hlch 
R21 is MC-all9l or phenylcarlionyl, 
or 

Het is 1,2,3,4-tetrahydroisoquinolin-2-yl substituted by R21 and R22, in whic* 
R21 is1-4C-slkoxy, 

R22 Is 1^C-alk®??sr. 
or 

Het is plperazln-l-yl substituted by R23 on 4-N. in which 

R23 is I^C^Ikyl. phenyM-4C^alkyl, 1-4C^IKylcarbonyl, 1^^lkoxy^-4C-alkyl, phenyl, or R231. 

and/or R232-sub5tituted phenyl, In which 
R231 Is halogen, cyano or 1-4C-aII^. 
R232 is halogen or 1-4C-alKyl, 
or 

Heg is 1,4^laaepan-5-one'1-yl. or 1,4-dla£epan-5-one-1-yl subsgfiuted |jy R23 on in uifhioh 

R23 is1-4&alI^lorphenyl-1-4C-aK^« 

or 

Het is homopfperazin-1-yl substituted by 1^ on 4-N. In which 

R23 Is 1-4C-alkyl, 

or 

Het IS morpholIn-4-yl, azetidin-l^fl. pynoiidln-1-yl. or 1,4-dJoxa-8-azaspfn3[4.5]decan-8^. and 
R3 is hydrogen, halogen, 1-^C-aikyl. triRuoromethyl, or completely or predominantly fluortne- 

substituted 1-4aaik09gr; 
R4 is hydrogen, 
RS Is methyl, 
A Is ethylene: 
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the salts, N-oxides and the salts of Oie N-oxIdes of ihtea compounds. 

Compounds according to thfs invention In particular worthy to be mentioned are compounds of fomiula 

I, In which 

R1 Is methyl, 

R2 Is methyl, and 

R3 Is methyl, trlBuorometJiyl or Wfluoromethoxyj 
or 

R1 is cyclohexyl. benzyl. 2-hydroxyethyl, phenyl, pyridyl, or RH-and/or Rl2^ubstituted phenyl. In 
which 

either 

R1 1 Is methyl, methopqr or dlmethylamlno, and 

R12 Is (Ailortne or fluorine, 

or 

R1 1 is chlorine, fluorine, methoxy or dimethylamlno, and 

R12 is methyl, 

R2 is hydrogen or methyl, 

or R1 and RZ are both 2-hydraxyethyl, and 

R3 is hydrogen; 
or 

R1 and R2 together and with inclusion of the nitrogen atom, to which Ihey are bonded, form a . 

hetero^ic ring Het, In which 
Het fs plperidin-1-yl, or piperidln-1-yl substibited by R21, In which 
F?21 fs methyl or phenyicarbonyl. 
or 

Het is 1 A3.4-tBtrahydit)lsoqu!norin-2-yl subsHtuted by R21 and R22. In which 

R21 Is metho7cy» 
* R22 is methoxy, 
or 

Het Is piperazin-l-yl substituted by R23 on 4-N, in which 

R23 is methyl, ethyl, benzyl, phenethyl, acetyl. Z-methoxyethyl, phenyl, or R231. and/or RZ3Z- 

substituted phenyl, in which 
R231 is chlorine, cyano or methyl, 
R232 is chlprine or meQiyI, 

Het IS 1 ,4-dlazepan*one-1^yl, or 1 ,4-djazBpan^nB.1.yl substituted by R23 on 4-N. In which 

R23 is methyl, ethyl or benzyl. 

or 

Het is homopipeTaz[n-1-yl substituted by on 4-N, in which 
R23 Is methyl. 
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or ' 

Het is morphoIfiv4-yr, aze8dln-i-y|, pyrrollcHn-l-yl. or 1,4^llpxa-a-a2aspIro[4.5JdBraiv*^. and 
R3 Is hydrogen, fluoiine. chlorine, mettiyl, Mfluoromethyl or trffluoromethcixy; 
R4 is hydrogen,' 
R5 is methyl, 
A is ethylene: 

the salts, N-<i)ddes snd the sails of the N-03ddra of ttiese compounds. 

A special embodiment of the compounds of the present invention Include those compounds of ibrmula I 
in \Amich R5 b methyl. 

Another spedal embodiment of the compounds of the presmt invention Include those compounds of 
fbrnnula l in which A is ethylene. 

Another special embodiment of the compounds of the present Invention include those compounds of 
ftomula I in which R5 te methyl and A h ethylene. 

Another special embodiment ofth© compounds of the present invention mclude those compounds of 
fonnula I in which R4 is hydrog^. 

Another special embodiment of the compounds of the prsssnt InvenSon include ffiois^ compounds of 
formula I in which R4 is hydrogen, R5 Is mett^ and Ate ethylene. 

Another special embodiment of the compounds of the present invention include those compounds of 
formula I In \A*iIch fte aminosulphonyiphenyl moiety is bonded to the e-posIHon of the imidazopyridine 
ring system. 

The substituent R3 and the aminosulphonyl radical of compounds according to this Invention can be 
attached In the ortho, meta or para position. wfSfi respsct to the binding position In v/hich 8ie phenyl ring 
Is bonded to the imidazopyridine ring system, wherebj^ a epedal embodiment of the compounds the 
present Invention include those compmnds of formula I In which the aminosulphonyl radical is attached 
in the meia or, particulariy, para position. 

in this context, anotherembodiment of the compounds of the present invention include those 
compounds of formula I In which R3 Is attached in the ortho or meta posIHon and the aminosulphonyl 
radical Is attached in the para position with respect to the binding position In which ttie phenyl ring is 
bonded to the Imidazopyridine ring system. 
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Compounds of fannula I can be obtained as described below and shown In the following reacUon 
schemes, or as specified by way of example In ihe following ©camples or 5lm«arty or analogously 
thereto.. 

Thus, as shown In reaction scheme 1 below, a compound of fonnula U. In which R4, RS qnd Ahave the 
meanings given above and X Is a suitable leaving group, preferably bromine or. partlcularty. Iodine, Is 
reacted with boronic acids or, parHculariy. boronlc acid esters (e.g. plnacol esters) of formula III, In 
whldi R1 . RZ and R3 have the meanings given above and Y Is a boronlc add group or. particularly, a 
boronic add ester group, suitably a cyclic boronlc add ester group such as, for esranple, th^ boronic 
add plnacol ester group, under conditions appropriate for a Su2ajKi reaction to occur to give compounds 
of formula I, In which R1 . R2. R3, R4. R5 and A have the meanings mentioned above. 



Reai^on Scheme 1; 




(10 0» 



Suitably, the Suzuki reacBon Is carried oqt as It Is Known to the person of ordinary sWII In the art and/or 
In a manner as It is described below and specified byway of example In the following ejCTnpIes or 
analogously or similariy thereto. 

In more detail, the SuzuKI ruction mentioned ran be carried out Si organic solvents alone, for example 
In toluene, benzene, dlmethylformamlde or in eBiareal (e.g. dlmethoxyethane or. In particular, diosrane) 
or alcohol solvents or In a mixtures thereof, or preferably in a mbdure comprtsing an organic solvent fin 
particular dioxane) and water, with organic (e,g. trirfhylamlne) or preferably inorganic base (e.g. 
potassium hydroxide, thallium hydroxide, sodium bicarbonate, cesium carbonate, cesium fluoride or. In 
particular, potassium carbonate) in the presence of a transition metal catalyst, for example, a nickel or, 
in particular, palladium catalyst (e.g. Pd(OAc)2. Pt^ClziPPh^h or, in particular, PdpPhaWt an«Ji 
optionally, nmium chloride. The reaction is carried out at a temperature In the range from 20* to IBO'C, 
usiraily 60" to 130"C fbr 10 minutes to 5 days, usual^ 30 minutes to 24 hours. Advantageously, Ihe 
sohrents used are degassed and the reacQon is carried out under protecHve gas. 

The Su^kl reaction Is fbr e«mple described In Tetrahedron Lett 1998, 39, 4467. J. Org. Chem. 1999, 
64, 1372 or HeteroQ^es 1992. 34. 1395. A general review of Suzuki cross-couplings between boronic 
acids and aryl halldes can be found in MIyaura, N; Su23jki, A, Chem, Rev, 1995, 95. 2457, 
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Boronlc adds or boronic add esters (e.g. pinacol esters) or formula III, in vvhich B1. R2. R3 and Y hava 
the meanings given above, are known or can be obtained in kn arilaiown manner or analogousljr or 
similarly to known compounds. Boronic add esters (e.g. pinacol esters) of formula l|i can be prepaiad. 
for example, as descnDed in the following examples starting from ptienyl triflates or, particularty, pt^eriyl 
halides. preforabiythe bromides or iodides, using e.g. bis-(plnaootalo)-dlboron In the presence of a 
transition metal, preferably palladium, catalyst Optionally the boronic add eslere obtained can be 
isolated or. preforabiy, they are generated in eitu and used in the subsequent SuzuW reaction without 
fsolaifcm. 

compounds of formula II. in whidi R4. R5. X and A have the meanings given above, are obtained as 
exemplarily described in the following examples or shown in thefbOowing reaction scheme 2 or similarly 
or analogously thereto. 

In the followihg reaction sdiema the synthesis of compounds of formula li. in which R4. R5 and X have 
msanrngs given above and A is ethylene, is eKemplarHy described. 

The carbon chain in 2.posilion of the compounds offemiula VII Is lengthened, for example, by a 
condensation (with a matonicadd derivative) and a subsequent hydrogenaton reaction. AllematiVely. 
the carbon chain can be lengthened using a WitHg rsacHon foIlow>ed by a hydrogenation reaction. 

The methyl 3.(4-{1^C)^lkaxypyrldin^-yl)propionate (compound of fbrmula V) or the corresponding 
add (compound of fomiula IV), which can be obtained in an art*nown manner, are converted with a 
^3-diaminopyrfdine derivative (compound of fommila Hi) to give the desired compounds of formula ii. 
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Reaetion S^eme 2: 




aOMonoDiefliyl malonafa potasidum saltfpIpsiltflnB/pyrtdlne 
b.)H2|Pi>/C (10%) e.)NaOH . d.) PalypbaB|iliiule add 

The synthesis of 4-methDxy-f»yridl»v2-cart)aIclehyd9 (compound oif IbnniJla VII) is described for exampis 
in AsWmori et al, Chem l^ann BuH 38, 244M458 (19S0). 

compounds of fbrmula vil can be also prepared starting from eommereiaUy available 4-nilro-2-picollne- 
N-ojdde by exchange of the nitro group by an 1-4C>alkoxy group. The resulting 4-{1-4C)-alKoxy-2- 
picolins-N-Q«de Is then via a rearrangement and an oxidation step converted to 4-(1-4C)^llasxy. 
pyridin-2-caitoaldehyd (compound of fomiula vil). 

The synthesis of 3-(4-methoxypyridin-2-yl)proplonte add (compound of Ibimula IV) is described in the 
paragraph Staffing Materials." 

Compounds of fbnnula III, in which R4 and X have the meanings Indicated above, are known or can be 
prepared In a known manner or analogously or similarly to the preparation of art*nown compounds. 

The compounds of Ibimula I aooording to this invention can be converted, optiorplty, into their N- 
cnddes, for example with the aid of hydrogen peroxide in methanol or with the aid of m- 
chloropeiwiybenzDic add in dichloromelhane. The person sWIted In the art Is familiar oh the basis of 
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his/her ^ert knoMvledge With the reaction oonditions which are specffically nece^ary for c^nying out 
the N-oxidation. 

It f s known to the person sidlled in the art that if ttiere are a number of reactjve centers on a starting or 
intermediate compound it may be necessary to block one or more reactive centers temporarily by 
protective groups In order to allow a reaction to proceed spec^lii^iy at^e desired reaction center. A 
detailed description for the use of a large number of proven protective groups is found, for example, in 
T.W. Greene, Prot^lve Groups In Organic Synlhwls, John WBey & Sons, 1809, 3"^ Ed, or in P. 
l^en$Ki« Protecting Groups, Thieme lUledical Publkheis, 2000. 

The substances according to the invention are isolated and purified In a manner kncwn perse, e.g. by 
distilling off the solvent in vacuo and recrystallizing the residue obtained Irom a suiteble solvent or 
subjecHng it to one of the customary purification methods, such as column chromatography on a 
suitable support material. 

Salts are obtained by dfssoMng tfie free compound in a suitable solvent (Ibr exannple a Ketone (ilea 
acetone. methyleOiylicetone, or methyflsobufylketone, an ettier. like diethyl ether, trtrahydrofiiran or 
dioxane, a chloHnalBd iiydrocarbon, such as methylene chloride or chloroform, or a low molecular 
weight aliphatic alcohol, such as ethanol, isopropanol) which contains the desired adid, or to which the 

desired add is then sddsd. The salts are obtained by filtering, repr^dpBsSng, predplta^ng ^nth a non- 
solvent for the addifion salt or by evsiporailng the solvent SaK^ obtained ran b@ conversed by basi- 
fication into the free compounds which, in turn, can be converted into satts. In this manner, pharma- 
cologically non^toleraMe salts can be converted irno pharmacologically tolerable ^^Its. 

Suitably, the conversions mentioned in this invention can be carried out analogously or similar^ to 
methods which are familiar per se to the person skilled In the art, Ibr example, in the manner whi^ Is 
described by vtay of example in the following examples. 

The person sMIled in the ert knows on As basis of his/her ImoRsdedge and on 8ie basis of thc^e 
ejfnthesis routes, ^ich are shoiivn and descn'bed ^M\\t\ the description of this fnven^on, h»ftf to find 
other possible synSiesis routes for compounds according to this invention. All the^ other possible 
synthesis routes are also part of this invention. 

Having described the fnveneon in detail, me scope of the present invention is not limited only to those 
desc^lsed characteristics or embodiments. As vidli be apparent to persons skilled In the art, 
modifications, analc^lffi, variations, derivations. homok>gi^'ons and adaptations to the described 
invention can be made on the base of art-known knowledge and/or, particubriy, on the base of the 
disclosure (e.g. the explicite, implidte or inherent disclosure) of the present invention without departing 
from the spirit and scope of this invenBon. 
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The fallowing examples Illustrate the Invention in greater detail, vwlhout restricting It As well. lUrlher 
' csmpounds according to Uie piBsent invention, of wiiich the preparation Is acpBcifly not described, can 
be prepared h an analogous way or in a way which is known by a person sidlled In the art using 
customary preparation meSiods and process techniques. 

The compounds, which are mentioned in the ejKimpIes as well as tiielr salts are a prsfenred subject pf 
the invention. 



EinPf.zeit:01/10/2003 15:02 



EiDPf.nr.:172P.021 



1.OKT.2003 15:00 flLTRNR PHfiRMfl RG k-, -.^ 

NR. 516 S.2Z/^ 

1227EPORD01 aill3<4l902 

-15- 

Final produete 

^- 2-t2^4-Methoxvpvridin-a^lathvll-&rd.fA^ 6thvlninfliag^^ 
phBnvn-3H-lmldazo> r4.5.blBW}dina 

A mixture of 1 .12 g of 1-(4-lMDmo.benwi6^lfbnylJ^elhy|.p!perazfn^ 0.978 g of bIs-(pinacoIatD)- 
dJboron. 0.08 g of l.l'JjisKdIphenylphospWnoHbrrooene, 0.077 gl^f[^,rJbla{t^rphBn^ 
phosphlno)f6rrocBnaipanadliim.diobIoride (complex with CHiCIa). 1.03 g of poiassfum acetate in 40 ml 
of degassed dioxane are heated to 90-C under Nafbr 8 hours. To the resulUng mbdure 15 ml of 
degassed dioxane, 0.931 g of 2-[2-(4-mBtiioxypyridin-2-yl)ethylh6-iodo-3H-imidazo[4.5*]p^^ 
(starting matetiai A1). 0^83 g of t6traWs(trfphenylphosphine)-palladlum(0) and a solution of 0,678 g of 
potassium rartwnate and 020B g of lithium chloride in 15 ml of degassed water are added under Na. 
The mbdure is heated to reRux under ffe for 16 hours ahd. after cooling, addition of water and acQusting 
the pH Id 7, H Is extracted three times vvith dichloromethane. The combined organic phaeea are dried 
over sodium sulfate, concentrated and the residue Is chromatographed on a sHIca gel column 
(dlchloFomethane/methanol 15-10:1). Concentration of the chromatograpWcall/ pure ftecllons and • 
crystallization of the residue from ethylacetate gives 0.S4S g of the tWe compound as a soUd of m.p. 
Isa-igs'C. The mass spsc^m shows the molecular pask MtC at 493.4 Da. 

^ Z42-^*-MethoxvptfridinJdwnath\rtT-B-f4-fdJ iBnzvtDlDera^fn.lJwl..BiiifiiHY^^ ^ 
Ohenvn.3HAnidazo- tAAM«uHMm«^ 

A mfadure of 0.593 g of 1-(4-bramo-benzene-suifbnylH-ben234tJlpora2me. 0>f2 g of bis-(pihacolato). 
dlboron. 0.025 g of l.i--bls-(diphenylphosphino)-ferrecene. 0.033 g of [l.r-bis(dlphenyl- 
phosphino)fenBcene]paIladium-dichionde (complex with CHzO^, QM2 g of potassium acetate in 8 ml 
of degassed dioxane are heated to go'C in a sealed tube under Nafbr 16 hours. To the resulting 
mixture 4 ml of degassed dioxane. 0.371 S of 242-(4-melho^yrldln^.yi)ethyJh6^odo-3hWmida2o[4.5- 
bjpyrtdine (starting material A1). 0,113 9 of t8tr5iids(^phenylphosphineHialiadmm(0) and a solution of 
0.27 g of potessium cart)onate and 0.083 g of iithhim chloride in 4 mi of degassed water are added 
under Na. The tube Is sealed again, the mixture Is heated to 1 10" under Nafbr 17 houre and. after 
cooling, addition of water and adjusting the pH to 7. it is extracted three times with eihylacefate. The ■ 
combined organic phases are dried over sodium sulfate, concentrated and the residue is 
chrematographed on a silica gel column (dlchloromethane/m^anol 22-20:1 + 1% NEtj). Concentration 
of the chremaiOQraphlcally pure factions and crystaUlzation of the residue from ethylacetate gives 
0.128 g of the title compound as e brownish solid of m.p, 160-ie2«C. The mass spectrum shows the 
moleojlar peak MH* at 569>( Da. 
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3. 24244*MBthoicvDVrirfinp.2-^ngthvn-B44«f 4.DhBnvlPingrazfa^^ 
phenvll'^Wirildazo* fd,S4i1iivrfdinB 

Ambrture of 0cS72 g of. 1-(4-6romO'benzBne-su|fbnyl)-4i3henyI-pipBrazinB, 0.42 g of bls-(plnacalato)- 
diboron, 0,025 g of 1 ,1 '-bMdIphenylphospWno)-ferrocene, 0,033 g of [1,1 '-bfsCdiphenyl- 
phosphlno)fejTQrene]panadium-dichloride (compter with CH2CI2). 0.442 g of potassium acetate In 8 ml 
degassed dioxane aro heated to SO^'C In a sealed tube under Nzfbr 7 hours. To the resulting mbdure 4 
ml of degassed dioxane, 0J99 g of 2-p-(4-metho)cypyridln*yi)ethyIl-Wodo-3mm 
(starting material A1), 0.121 g of tetraki8(trfphenylphosphi.ne)-paHadlum(0) and a solution of 0.29 g of 
potassium csrbonate and 0.089 g of lithium diloride In 4 ml of degassed water are added under Ns. The 
tube Is sealed again, ihe mixture Is heated to 115" under N^for 17 hours and. after oooling, addition of 
water and adjusting the pH to 7, It Is ^Aracted three times with ethylacetate. The combined organic . 
phases are dried over sodium sul^te, concentrated and the residue Is chromatographed on a silica gel 
column (dichloromethana/methanoi 28.26:1.). Concentration of the^nDmatographlcally pure fractions 
and orystaUization of the residue Irom acetonttril/meflianol (3:1) gives 0,27 g .of the title compound as a 
brownish solid of m.p. 2ia-220"C. The mass spwUvm shows the molecular peak MH*^ at 655,4 Da. 

aulfonvn^hen vl\^H.imldazo^ r4,54nDvrldlne 

A mixture of 0.406 g of 1-(4-bromo-faBn2ene-sulfonyl)-4-(4-<;yanqphBnyl)-plpera25ne, 0.28 g of bls- 
(pinaoo|ato)-diboron, 0.017 g of 1,r-bIS'(dipheny|phosphlnoHBrrocene. 0,022 g of [l.r-blsCdlphenyh 
phosphino)ferrocenelpalladlum-dlc*iloride (t»mplex with CHaCt), 0.294 g of potassium acetate In B ml 
of degassed dioxane are heated to SS^'C In e sealed tube under Nzfor 18 hours. To the resulting 
mixture 4 ml of degassed dioxane. 0228 g of 2^?-(4^nethoxypyrldln^-yl)ethyl^8-todo^H-lmidazoI^^^ 
bjpyridlna (starUng material A1). 0.069 g of tetFakls(trIpheny)phosphine)-paIladium(D) and a solution of 
0.165 g of potassium carbonate and 0,051 g of lithium chloride in 4 ml of degassed water are added 
under N2. The tube Is sealed again, the mixture is heated to 110*" under N2 for 5 hours and, after 
cooRng. addition of water and adjusting the pH to 7, it is extracted three times with ethylacetate. The 
combined organic phases are dried over sodium sulfate, concentrated and the residue is crystallized 
from ethylacetate. Recrystaillzation from ethylacetate and then from acetonRril gh^es 0 JZ95 g of the title 
compound as a brownish solid of m.p. 217-219<'C. The mass speobum shows the molecular peak MH^ 
at5BD.5Da. 

5. 2^r2.f4^Wothoxvpvridln-2-vtlBthvn«e-r4«f4.p^tolvI*DiDBrazln--1-vi-sulffonY l)«^^ 
lmldazo«r4,54i1pvrldine 

A mixture of 0.395 g of i.(4-bromo43enzene^ulfbnyiHKNolyi)-plperazIne, 0.28 g of bis-(plnacalato)- 
dSboron, 0,017 g of 1 ,1 '4iis-(dtphenylphosphlno)-ferrQcene, 0.022 g of [1 ,1 '-bis(diphenyl- 
phosphlnoXerrocenelpelladium-dichloride (complex with CHsClz). 0.294 g of potassium acetate in 6 ml 
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of degassed dloxane are heated to BSro In q sealed tube under N^fbr 18 hours. To the resuMng 
mbrture4 ml of degassed dioxane. 0-2ZB g of 2.pK4-rnetho)wyrtdln-2-yJ)ethyQ-6-lQdo-3H-lmlda»[4^ 
bjpyridine (starting material A1), 0.069 g of tstralds(triphenylphospmne)-palladIum(0) and a solution of 
0.1 65 g of potassium carbonate and 0.051 g of lithium chloride in 4 ml of degassed water are added 
under N2. The tube fs sealed again, the mixture Is heated to 1 1S'' under Ng for 7,5 hours and, after 
cooling, addition of water and adjusting the pH to 7, It Is extracted ttiree times with ethylacetate. The 
combined organic phases are dried over sodium sulfate, concentrated and the residue is 
chromatographed on a silica gti column (dlchtoromethaneAnethanol 25-20:1). Concentration of the 
chromatographically pure frBctlons and orystallizaflon of the residue firom efhylacetateAdl^hylether gives 
0.128gof the Hue compound as a browmish solid of m.p. 150.164''C. The mass specloim shows the 
molecular peak MH^ at ^.S Da. 

6* 6^f4«ir442,4»Dimethv^P hehvn^DiDe^azin■1^vl^s^lffol^vn■■phonvl>^2^ 
K-<4^metho xv^pvrfdin.g»vngthviMH-lmldazDr4.5-b1pvridine 

A mixture of 0.614 g of 1-(44>rpmo4)wizene^ulfbnylH-(2,4'dimB%lphenyl)-piper^^ 0A2 g of bis- 
O^fnaoolatoHibaron. 0.025 g of 1J '-bi5-(diphenylphosphino)-llerrocene, 0.033 g of [1 ,1 '-WsCdlphenyl- 
phosphino)fenrocene]palladium-dfchloride (complex with CH2CI2). 0^2 g of potassium' acetate InB ml 
of degassed dioxane are heated to 90"C In a sealed tube under N2fior 7 hours. To the resulting mixture 
10 ml of d^jgsssed cjto^n®, 0.371 g of S-^^(4^8tho2q^yr!dln-2-yl)emyl]-64Ddo-3H-Imid 
b]pyridln© (sferUng msterial 0.1 13 g of ti^Sds(triphBnylphe$phina)iJallad!um,(0) and a solution of 
0.27 9 of potassium carbonate and 0.0B3 g of lithium chloride in 10 ml of degassed water are added 
under r^. The ttdse is sealed again, the mWure Is heatsd to 11 5" under Na far 23 hours and. after 
coding, addition of vuater and adjusting the pH to 7, It Is axhracted three times with ethylacetate. The 
combined or^ic phases are dried over sodium suHiate, concentrated and the residue is 
diromatographed on a silica gel column (diditoromethaneftiiethanol 25-20:1). Concentration of the 
^romatographicalty pure fractions and crystallization of the residua from etiiylacetate gives 0.27 g of 
flie titie compound as a solid of mj?. 208-209X. The mass spectrum shows ttie molecular peak MH* at 
583.5 Da, 

7. S-f4-r^3AnichtomhBmrt toipBragin-1>vl-BUltenvtn 
f244^mgthofcv»Dvridin-g- vltethvl1-3H4miifazor4-5^^ 

A mixture of 0.675 g of 1-(4^romo4)enzene-sulfonyl)-4-(3,5-cflchlorphenyl)-p|perazine, OAZ g of bis- 
(pinacolatD>-diboron. 0.025 g of 1 .1 '-bis-(diphenyIpho5phino)-fBrrocene. 0.033 g of [IJ '-bis(dlphenyl- 
phosphlno)feiTocene]paIladium-didiIorlde (complex wltii CH2CI2). 0.442 g of potassium acetate In B ml 
of degassed dioxane are heated to SS^C In a sealed tube under Nafor 6 hours. To the resulting mixture 
4 ml of degassed dioxane, 0.342 g of 2-[2-(4HneUioxypyridin-2-y|)etriyg-6.iodo-aH-lmIdam[4,5- 
b]pyrldine (starting rhateHal A1). 0.104 g of tetrakls(triphenylphqsphine)-palladium(0) and a solution of 
025 g of potassium carbonate anol 0.076 g of liUiium chloride In 4 ml of degassed lA^ter are added 
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under N2. The tube i& sealed again, Qie mixture is heated to 110" under Na for 17 hours and, aner 
cooling* addition of water and adJusSng the pH to 7. It Is extracted three times with ethylacetata. The 
combined organic phases are dried over sodium suffiate, concentrated and the residue to 
chromatographed on a silica gel column (dlc9iloromethane/methanol 28-24:1 ): Concentration of the 
chromatographlcally pure factions and cfystallization of flie residue from ethylacetate gives 0.047 g of 
the title compound as a solid of m.p. 2Z0-222''a The mass spectoim shows the molecular peak MH* at 
823.5 Da, 

B. e4444-f2-Methoxv«Bthvn"PlP9razin-1>vf-sulfonvlNDhBnvi>»2- 
r2,f4^Bthoxv.Dvridin>a-vnethvlMHJmidazor4>5 

A mixture of 0^63 g of i-(4*bromo-benzBne-suIfonylH-^-niemoxy-6thyl)-plperazlne» 0.28.g of bis- 
(plnacolato)-diboron, 0.017 g of l^l'-bis-CdlphenylphosphinoV-femscene, 0.022 g of [1,1 '-blsCdiphenyl- 
phosphino}ferrocene]paIlBdium-dich1orlde (complex witti 01^2012), 0.294 g of potassium acetate In 6 ml 
degassed dioxane are heated to B5^C in a sealed tube under Nzfor 20 hours. To the resulting mbcture 4 
ml of degassed dioxane, 0.228 g of 2-[2-(4-mefhoxypyrid!n'2-yi)ethyQ"6-lodo-3H4mfdazD[^^ 
[starting material A1), 0.69 g of t^kf5(triphenylphosph!ne)-paliadium(0) and a solution of 0.165 g of 
potassium (^rbonate and 0.051 g of lithium .chloride bi 4 ml of degased wat^ are added under N2. The 
'tube is sealed again, the mbcture Is heated to 1 1.5° under N2 for 7 hours and, after cooling, addition of 
water and adjusting the pH to 7p it is extracted three times with dichloromethane. The combined organic 
phases are dried over sodium sulfate, concentrated and the residue is chromatogiaphod on a silica gel 
column (dlchloromethane/methanol 25-20:1). &)ncentiration of the chromatographlcally pure iractlons 
and crystallization of tiie residue from ethj^acetate/diethylethsr (0:1) gives 0.15 g of the title compound 
as a solid of m.p. 206-208*'a The mass spectrum shows die molecular peaK MH^ at 537.4 Da. 

9. &ir4*f4«Ac fltYi.»pipnrayi n^1 «vl*gulffDnvrt«Phomrtl A 
r2-fA-meihoxvwidiri-g^vnetlivn-3H4midaM 

A mftclure of 0.347 g of l-(4-bromo-ben;^e-sulfbnyI)-4-acetyli3iperazfne. 0.28 g of bis-(pinacolalp)- 
diboron, 0.017 g of 1.r-bSs-{dfphenyiphosphlno)-fem3cene, 0.022 g of [1.1'-bis(diphenyl- 
phosphino)ferrocene]palladiunvdichloride (complex virtHi Cl-isCIs). 0.204 g of potassium acetate in 6 ml 
of d^assed dioxane are heated to BS^C In a sealed tube under Ngfor 20 hours, To the resulting 
mixture 4 ml of degassed dioxane. 0228 g of Z-1Z-(4-mothoxypyridin*yI)ethyfl*«^odo-3H-ttnldazD[4.5- 
b]pyridine (stsirting material A1). 0.069 g of tetralds(trlphenylphosphine)-palladium(0) and a solution of 
0.1 65 g of potassium carbonate and 0.051 g of lithium chloride In 4 ml of degassed water are added 
under N2. The tube is sealed again* the mbcture Is heated to 1 15** under N2 for 7 hours and, after 
cooling, addition of water and adjusting the pH to 7. it is extracted three times with ethylacetate. The 
combined organic phases are dried over sodium sulfate, concentrated and the residue is 
Chromatographed on a silica gel column (dichloromethane/methanol 25*20:1). Concentration of the 
diromatographlrally pure fractions and crystalFization of the residue from ethylacetate/diethyiether (9:1) 
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^8 0,175 fl of the tHlB compound as a soHd of m.p. 138-140"C. The mass spectrum shov^ the 
molecular peaK MH^ at 521 A Da. 

10. 24244>Methaxvpvrtdtn-2 ^)ethvn»M4*fmQnihniin-4^^^^ 
bhBnvn>^H4mtdazo.f4.5A1nvridtna 

A mlKlure of 0.40S g of 4-(4-bromo-bQn2ene^uffonyl)-morphorine, 0A2 g of bls-fti|nacolato)-diboron, 
0.025 g of 1,1 '-bis.(dlphanylphosphrno)-fierrocene, 0,033 g of [1 ,1 '-bjs(dlphenyl- 
phosph!no)fbrrocene]paDadIum-<ilchloride (complex wHti CHzCy. 0>442 g of potassium acetate In 8 ml 
degSssed dio)@ne are heated to 90'C in a sealed tube under Nafor 7 hours. To the resulting mWuis 4 
ml of degassed dloxane. 0.399 g of 2-I2-(4-methoxypyrrdm-2-yiJethya*4od 

(starting material A1). 0,121 g of tetraWs(triphenylphosphlnB)-paItedium(0) and a solution of 0.29 g of 
potassium carbonate and 0.069 g of lithium chloride In 4 ml of degassed water are added under Ng. The 
tube is sealed again, the mMure Is heated to 115** under for 17 hours and. after cooling, addifion of 
water and adjusting the pH to 7, It Is extracted three times wim ethylacetale. The combined oiganic 
ph«e5 are dried over sodium sulfate, concentrated and fte residue is chromatographed on a sllira gel 
column (dichloromethaneAnethancri 30-24:1). Concentration of the chromatographically pure fractions 
and cfystaHlzaflon of the residue from ethyiacetate gives 0.073 g of the tWe compound as a solid of m.p. 
21Q-212''C. The mass spectrum shows the molecidar peak M\i^ at 480,3 Da. 

I*!- 24S-'gt^4a©^ho^^^yridinc^>im6SSi^ri^ m 
imidazo44^.blDvr!dlnQ 

A mficlure of 0.5 g of 1-(4-bromo-benzene^ulfonyl)-4-mel}iyK1 i4]dla2epane, 0.42 g of bMpinaco|ato>: 
diboron. 0.025 g of l,1'-bis-(diphenylpho8phIno)-ferrocene. 0.033 g of [1,1 '4ils(diphenyl- 
phosphino)ferTocene]palladrum-dIchloride (complex witfi CH2CI2). 0j442 g of potassium acetate In 6 ml 
of degassed dioxane are heated to SS'^C in a sealed tube under Ngfor 17 hours. To me resulting 
mixture 5 ml of degassed dloxane. 0.371 g of 2-[2-(4HTiethoxypyr!din-2-yl)ethyl]^odo-3HHmid^ 
bjpyrtdin© (s^srtlng.material A1), 0.113 g of tetrskjs(triphenylphosphine)-pa!ladlum(0) end a solution of 
0.27 g of potassium carbonate and 0.083 g of lithium chloride In 5 ml of degassisd viatisr ar© added 
under Ng. The tube is sealed again, the mteture Is he^d to 120° under ^ for 7 hours and, after 
cooling, addition of water and adjusting the pH to 7, it is extracted three times with dichloromethana. 
The combined organic phases are dried over sodium sulfate, concentrated and ttie iBsidue is 
chromatographed on a silica gel column (dlchloromethane^methanol 22-15:1 +1% NH4OH). 
Concentration of the chromatographically pur© firactions, crystallization of the residue from ethyiacetate 
and recrystallteation from ethylacetate/acetonitrll (4:1) givra 0^75 g of the title compound as a solid of 
m.p- ie0-ie2"a The mass spectnim shows the molecular peak MH* at 507.3 Da. 
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1Z. 242-f4«MethoxvPVridin-2-vnBthvn>6J444MiiQth^ 
sulfdnvn^henvn'^mmlda2o-r4.5>h1tfvr!dina 

A mixture of 0.477 g of l-C^-bromo-benzene-suIfbnylM-methyl-plperidine, 0.42 g of t>l5-(plnanlato)- 
djboron. 0.025 g of 1,1'-bfe-(diphenylpfiospWno)-ferrDcene. 0.033 g of [1,1'-bis(diphenyl- 
phosphrno)ferrocene]panadIum-Hatehloride (complex with CH2CI2), 0^442 g of potassium acetate in B ml 
of degassed dioxane are heated to BS'^C In a sealed tube under Nafor 6 hours. To flie resulting mixtune 
6 ml of degassed dlQ9^e. 0.342 g of 2-|2K4^m6thoxypyrldln»2-yl}ethyl]-64odP-3H4mldazo[4,^ 
bjpyridine (starling material A1)i Q«1Q4 g of tetraK{s(triphenylphosphine)*f ailadium(0) and a solution of 
025 g of potassium carbonate and 0.076 g of lithium chloride !n 3 ml of degassed water are added 
under N2. The tube sealed again, the mixture is heatec) to 1 1 0** under N2 for 17 hours and. after 
cooHng, addition of water and adjusting the pH to 7, It Is extracted three times with dichloromethane. 
The combined organic phases are dried over sodium sulfate and concentrated. CrysteOization of the 
residue from eihyiaceteta and recrystallization from acetonltrn gives 0.1 B5 g of the title compound as a 
solid of m.p. ISe-ISS^C, The mass spectmm shows the molecular peaK MH^ at 492.4 Da. 

13. C44»f4»Bon2ovl-plnaridin*1-vl^ulf6nvn«BhBnvlV2-- 
KHf4>mBthQxv-BVridln>2>vltettivn»3H.irafdazoM 

A mixture of 0.B12 g of 1-(4-bromo-ben2Bne^utftmyi>4-bsnzoyl-plperldine, 0.4Z g of bis^pinacolatD> 
diboroh. 0.025 g of 1 .1 '-bi5-(d?phenyIphosphino)-ferrocene. 0.033 g of [1 ,1 '-bls(dlpnenyl- 
phosphino)ferrocBne]palladluniHdlchloride (complex with CHzCIa), 0.442 g of potassium acetate In 6 ml 
of degassed dioxane are heated to SO^C In a sealed tube under Nafor 6 hours. To the resulting mixture 
6 ml of degassed diomne, 0.371 g of 2-[2-(4^etho)^ydd&v2-yl)eaiyl].6-todo^H-lmida^ 
bjpyridine (starting mafedal A1), 0.113 g of tetrakis(frlphenyfphosphine)-palladlum03) and a solution of 
0^7 g of potassium carbonate and 0.083 g of lithium chloride In 6 ml of degassed water are added 
under Nz. The tube is sealed again, the mixture is heated to 1 15^ under for 19 hours and. after 
cooling, addition of water and adjusting the plH to 7, It is extracted three times viWtx dichtoromelhane. 
The combined organic phases are dried over sodium suHate, concentrated and die residue is 
chromatographed on a silica gel column (dichloromethane/methanol 30-25:1). Concentration of the 
chromatographically purs ftacHons and crystallization of the residue flnom ethylacetate gives 021 g of 
the title compound as a solid of m.p. 174-17S"C. The mass spectrum shows the molecular peak MH^ at 
SB2.3 Da. 

14. B44"f1^4-dloxa-^-a2aspiror4.51decan*8«vl-sulfonvn-phenvi1'2" 
r2-f4-mQthQW-nvrtd in>2-vl^9tlwn^HHmidazor4.5.^lPvrldfne 

A mbdure of 0.543 g of 6-(4-brQmo-benzene-suifbnyl}-1,4-dioxa-<d-azaspiro[4.5]decans, 0.42 g of bis- 
(pinacolato)-diboron, 0.025 g of 1,r-bis.(dlphenyIphosphInoHenrocene, 0.033 g of [1.1 '-bfeCdlphenyl- 
phosphlnojferrocenelpaliadium-dichloride (complex with CHaClz), 0.442 g of potassium acetate bi 6 mi 
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degassed dioxane are heated to 90*'C In a sealed tube under N2fbr 7 hours. To the resulting mixture 8 
ml of degassed dloxane. 0.371 g of 2-42^4^ii6thoxypyridIn-2.yl)emyO-64odo-3W^ 
(starting material A1). 0.113 g of teliBKis(trlphenylpho5ph!ne)-palIadIum(0) and a solution of 027 g of 
potassium carbonate and 0.0B3 g of lithium chloride In B ml of degassed water are added under Nz, The 
tube is sealed again, the mixture is heated to 1 15" under for 17 hours and. after cooffng, addlGon of 
water and adjusting the pH to 7, It Is extracted ftree times with dichloromeihane. The combined organic 
phases are dried over sodium sulfate, conrentrated and the residue is chromatographed on a silica 
column (dichlorpmethane/methanol 30-25:1). Concenfration of the ^romatographlcally pure iracUons 
and crystalRzation of the residue from ethylacetate gives 0.185 gtsf the title compound as a solid of m.p. 
121-122'*C. The mass spectrum shows ttie molecular peak MH* at 536.3 Da. 

IS- 6«f4-fB.7-. DImethoxv^1,2.3.4^trahvdrol5oqu1nolin>i2''Vl»^ulfonvll«Dhflnvl1f« 

A mixture of 0.819 g of 2-(4-bromo-benzen&«ulfonyl)-6,7'KjlmethQxy-1 ^3,4-tetrahydrb-IsoquInoilne, 
0.42 g of bls^plhacolatoHJlboron, 0.025 g of 1,r-bls-(dlphenylphosphInoHerrDcene. 0.033 g of [1,r- 
bis(diphmyl-phosphino}flermoene]panadIum-dlchloride (complex wRh Ct^CU, 0.442 g of potass^m 
ac&tate In 9 ml of degassed dioxane are heated to OO'C in a sealed tube under Nafor 7 hours. To the 
resulting mixture 15 ml of degassed dioxane. 0.371 g of 2-p-(4-methoxypyridln-2-vl)ethyQ-B-lodo-3l+. 
imldaa>[4,&-blpyridlns (stsrt'ng material A1). 0.113 g of te1rakigf(tripheny|phasphlne)^5alladium(0) and a 
solution of 0.27 g of pofessium cartsonate and 0,083 g of IBhlum cSiloride In 10 ml degassed smiBr are 
added under Na. The tube is sealed again, the mixture Is heated to 1 1S"* under Ns fbr 17 hours and. 
aflsr cooling, addition of water and adjusting the pH to 7, It Is extracted three times vrith 
dichlbromethane. The combined organic phases are dried over sodium suHbte. concentrated and the 
residue Is chromatographed on a silica gel column (dIcAloromethane/methanoI 30-28:1). Concentraflon 
of the chromatographirally pure fractions and crystallization of the residue from ethylacetate gives 
0^8 g of the tifle compound as a solid of m.p, 207-208'*C. The mass spectrum shows the molecular 
peak MKT at 588^ Da. 

1% S*rj941^^l@zzeiaan.5-an M-^4^uiltemyil-a^^ 

A mixture of 0.50 g of 1-(44>romo-ben2Ene-sulfbnyl)-1.4-dIa2epan-5-one. QA2 g of bis-(plnaco|ato)- 
diborcn, 0»0Z5 g of 1.1 '-bis-CdlphenyfphosphinoHenxicene. 0.033 g of [1,1 '-bis{d[phenyl- 
phosphlno)ferrocene]palladlum-dlchloride (complex with CHaCfe). 0,442 g of potassium acetate In 8 ml 
of degassed dioxane are heated to go^'C In a sealed tube under Nafbr 17 hours. To the resulting 
mixture 5 ml of degassed dioxane. 0.371 g of 2^-(4*methoxypyridin-2-yl)e^y|]-8-iodo^mmida2»[4 
b]pyridine (starting material M\ 0.113 g of tetrakis(triphenylphosphlne)-paIladium(0) and a solution of 
0 J27 g of potassium carbonate and 0.083 g of lithium diloride in 5 ml of degassed water are added 
under N2. The tube Is sealed again, the mbdure is heated to 1 1S*" under N2 for 7 hours and, after 
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coollng, addition of water and adjusting the plH to 7. it Is extradsd three times wiQi dichloromethane. 
The combined organic phases are dried over sodium sulfate, concentrated and the residue Is 
chromatog'raphed on a slRca gel column (dichloromethane/metiianol 20-12:1 +1% NH4OH)- 
Concentration of the chromatographfcally pure fractions and crystalBzatlon of the residue finom 
acetonltnl gives 0,125 g of ttia Wie compound as a solid of m.p. 230-232X, The mass spectrum shows 
the molecular peaK MKT at 507.3 Da. 

17. N>^24<vrirDX TOthviM42^2-^4^athDXtf^ 
r4,54>1pvrldin-B^nbenzBnesulfonafnld 

A mixture of 0,42 g of N-(2-hydroxyethyl)-4-bromobenzenesuIfonamidB. 0,42 g of bis-(pInacolatD)- 
diboron. 0.025 g of 1,1'-bis-(dlphenylphoaphlno)-ferrocene. 0.033 g of C1,1'-bte(diphenytphosphi^o^ 
fe^rocene]pallad[um-d^chlorlde (complex with CHaCb), 0.442 g of potassium acotsrte in 6 ml of 
degassed dioxane are heated to eo'^c In a sealed tuba under IMsfor 7 hours. To the resulUng mixture 5 
ml of degessed dio^rane. 0.371 g of 2H?-<4-mBthoxypyridIn-2-yl)ethyl]-6^odo-3H^^^ 
(starting material A1). 0.113 g of tetraKis(trlphenylphosphine)-palladium(0) and q solution of 027 g of 
potassium carbonate and 0.083 g of IKhium ^orlde In 5 ml of degassed water are added under N2* The 
tube Is sealed again, the mbdure Is heated to 1 1S"* under N2 for 17 hours and. after cooling* addllton of 
water and adjusttng the pH to 7, It Is extracted three times with dlchloromethane. The combined organic 
phases are dried over sodium sulfate, concentrated and the residue is diromatographed on a silica gel 
column (dichloromethane/methanol 15-8 ;1 + 1% NH4OH). Concentration of the ctiromatographlcally 
pure ftBdlons and crystalllsafion from ethanol gives 0.20 g of the tWe compound as a solid of m4>. 21 8- 
220''C. The mass spectnjm shov^ the mole^lar pealc MH*^ at 454,1 Da. 

18. N.N.Bis42-hvdroxvflthvn- 44242«f4>m6thoxvpvridfnAvnqthv^^ 
r4.S>bTpvridln-e-vmiBnzenesulfonam!d 

A mbdure of 0,486 g of N,N-bis-(2-hydroxyethyl)-4-bromobenzenesulfbnamlde, 0.42 g of bis- 
(plnacolato)-dlboronp 0.025 g of 1 »1 '-^jis^diphenylphosphfnoHerrocene, 0.033 g of [1,1"- 
bls(diphenylphc»phinoHem3cene]pailadium-dichlorlde (comply with CH2CI2). 0.442 g of potassium 
acetate ^ 6 ml of degassed dioxane are heated to 90"C In a sealed tube under Kzfor 6.5 hours. To the 
nesulQng mixture 5 ml of degassed dioxane. 0.371 g of 2-|2H4H[nettioxypyrid{n^-yOeth^I-6-iodo-€H^ 
imidazo[4,5-blpyrid1ne (starting materfal A1). 0,1 13 g of tetraWs(triphenylphosphineHialIadium(0) and a 
solution of 0^7 gj of potassium carbonate and D.0B3 g of lithium chloride in S mi of degassed water are 
added under Nz- The tube Is sealed again, the mixture is heated to 115' under for 17 hours and, 
after cooling, addition of water and adjusting the plH to 7, it is exbacted Diree Umes with 
dichioronnethane. The combined organic phases are dried over sodium sulfate, concentrated and the 
residue is chromatographed on a silica gel column tdichloromethane/methahol 15^-1 1% NhUOH). 
Concentration of the chromatographically pure fractions and crystallisation from ethanol gives 0^9 g of 
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the tit!e.compound as a solid of m.p. 127-12B'C. The mass spectrum shorn the molecular peak MH* at 
498.3 Da. 

19. N.Ben2Vl-4 4242-fA-mgthpxvPvrldfn-2>vnethvll^HwimiriaaM^ 
r43«b1 Pvridin^mvmiBnzenBsulf oitamid 

A mixture of 0^9 g of N4jen2yM-bromoben2BnesulfbnamMe, 0,42 g of bis-(pinacolato)-diboron. 0.025 
g of 1 ,1 '-bl8-(dlphenyIphosphlhoHBrnicene, 0,033 g of [1 .1 '-bis(dtphenylphosphlno)« 
fisrrocene]palladfum-dichloride (complex with CHsaz). 0.442 g of potassium acetate in 6 mi of 
degassed dioxane are heated to QO^C In a sealed tube under N^for 6 hours. To the resulfing mixture 5 
ml of degassed diorane. 0.371 g of 2-p-(4-methQxypyridln-2-yI)emyll-Wodo-3HHmida»^ 
(starting material A1). 0.1 13 g of tetrakls(trlphenylphosphlne)^3alladium(0) and a solution of 0^7 g of 
potassium carbonate and 0.083 g of fiihlum chloride In 5 ml of degassed water are added under Nz. The 
tube is sealed again, the mixture is heated to 120' under for 17 hours and, after cooling, addition of 
wter and adjusting the pH to 7, it Is extracted three Qmes with dichloromethaiie. The combined organic 
phases are dried over sodium sulfate, concentrated and the residue c^romatogiaphed on a silica gel 
column (dichloromethaneftnelhanol 22-15:1). ConoentraBon of ttie chromatographicaily pure fractions 
and crystallisation from ethylacetate/acelonitril (1 :1) gives 0^6 g of the title compound as a solid of m.p. 
21 1-212^C. The mass spectrum shows the molecular peak MH'' at 500.3 Da. 

aO. S^^c=gTfclo{;-igg:^ic.^4^4/^ -ni{s^ho^ 

r4t54)1pvrfdln-S«vnbanzenasulfonamid 

A mbcfure of 0^77 g of NHBydoh^^M-bromobenzenesuHbnemlde. 0-42 g of bls-(p|nacolato)-diboron. 
0.025 g of 1,r-bis-(cHphenyIphosphlno)-fBrrocene, 0,033 g of [1,1^bis(dIphOTylphosph^no)- 
fem^cene]palladlum-d^Chlor^de (complex wltti CH2CI2), 0>W2 g of potesslum acetate in 6 mi of 
degassed dioxane are heated to 90'C in a sealed feibe under Nafor 8 houre. To the resulting mixture 5 
ml of degassed dioxane, 0.371 g of 2-[2'(4HTiathoxypyrldln.2.yl)ethylJ-6Hodo-<3H-im 
(starting material A1 ), 0.113 g of t®trsM@(eiphenvlpho5phln®)-palIadFum(0) and © solution of 0^7 g of 
potassium cart»onate and 0.08S g of liihlum dilorfde in 5 ml of dsgessed ^miBv ar© addod under The 
tube is sealed sgaln, the mixture is heated to 120° under for 17 hours and, after cooling, addition of 
water and adjusting the pH to 7. it is extracted ttiree times with dlchioromethane. The combined organic 
phases are dried ouer sodium sulfate, concentrated and the residue is chromabagraphad on a sDica gel 
column (dlchloromethane^methanol 22-15:1). Concentration of the chromatographically pure fractions 
and crystallisation from ethylaretate/acetonltril (1:1 ) gives 0.27 g of the title compound as a solid of m4>. 
199-200''C. The mass speclnim shows the molecular peak MH* at 492.4 Da. 
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21. d.^2-r2.f4-MethoxvDvfidin- g-vnrthvlliaHJmidazor4.g-hTpwiri«n.e-vlW 
[J.N-dimatlivl'a-trifluprniethoxv-be nganesulfananilde 

A mixture of 0.477 g of N.NHlimelhyl.4-bromo-2-tr}fluormethoxybenzenBSUlfbnamlde. 0.42 g of Ws- 
(plnacolatoHia«»«»n. 0.025 g of 1,1'-bis-(dlphenylphosphino)-fen-ocene. 0.033 g of 11.1 '- 
bls(cllphenylphosphinoHerfocene]palladium-dich|orida (complex wtth CH2CI2). 0.442 g of potassium 
acetate in B ml of degassed dloxane are tieated to eS'C in a sealed tube under Kzfor 19 hours. To the 
resulting mbctuieS ml of degassed dloxane, 0.371 g of 2-[2-(4-mBthoxypyrIdln-Z-yI)ethyn-6-lodD^H- 
imWa2D[4.5.blpyridlne (starting material A1). 0.113 g of tetraWs(triphenylphosphlnaVpalladium(0) and a 
solution of 027 g of potassium carbonate and 0.083 g of lithium chloride In 5 ml of degassed water are 
added under Na. The tube Is sealed again, the mMwre Is heated to 120" under Na for 5.5 houra and. 
after cooBng, addition of water and adjusting the pH to 7. it Is extracted three times with 
dichloromethane. The combined organic phases are dried over sodium sulfate, concentrated and the 
residue is chromatographed on a snica gel column (dlchloromethane/methanol 30-26:1), Concentration 
of the chromatographlcally pure fractions and crystaUisation from ethylacetate gh>es 0425 g of the flUe 
compound as a solid of m.p, 145-146-C. The mass speclwm shou« the molecular peak MH* at 522.3 
Da. 

22. f^g.tg-f44lflathaxwiiwridtl^-^> i1rfhvlMIMml'*"T"'^^^S^^ 
M ^j«mgthwl.g-trmuonnP *hYUiMiaenBgulfonamldB 

A mixture of 0,480 g of N,N-dimethyl-4-bromo-2-trifluonnethylbsnzenesul|tonamWe. 0.42 g of bls- 
(plnacolato)-dlboron. 0.025 g of 1 ,1 '-bis-(dlphenylphosphlno)-fterrecene. 0.033 g of [1,1 '- 
bis(diphenylphosphino)-f6iTocene]palladlum-dIchloiide (complex with CHaCfe). 0.442 g.of potassium 
■ acetate k» 6 ml of degassed dloxane are heated to go'C in a sealed tube under Nzfbr 17 houre. To the 
resulting mixture 5 ml of degassed dloxane. 0.371 g of 2-1Z-(4-methoxypyridln-2-yl)ethyll-6-todo-3H- 
lmldazD[4,5-b]pyridinB (starting material A1). 0.113 g of tetrakls(triphenylphosphlne)-palladlum(0) and a 
solution of 027 g of potassium carbonate and 0.083 g of Hthium chloride in 5 ml of degassed water are 
added under Nj. The tube Is sealed again, the mixture Is heated to 120"' under Na fdr 7 houre and. after 
cooimg. addition of water and adjusting the pH to 7. it Is extracted three times with dichloromethane. 
The combined organic phases are dried over sodium sultae. concenlratsd and the residue Is 
ehrematographed on a sflica get column (dlchloremethanefrnethanol 30-26:1). Concentration of the 
chromatogiaphloally pure fractions and crystanisatlon (twice) from ethylacetate gives 0.31 g of the title 
compound as a solid of m.p. 189-190'C. The mass spectrem shows the molecular peak MH* at 5062 
Da. 
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23. 442-rz>f44>«athiiKtfPVridin-2^BthYi|^l fjmWMor4Aj>lm^ 
M.N.dimathv|.i3-inetlivl4ienzenflsulfaf|^mMe 

A mixture of 0.417 g of N.rwiinBthyl-4-broino-3-mettjylbenz»nesulfbnarnjde. 0.42 g of b!s-(pinaqolato>- 
diboron. 0.025 g of 1 ,1 '-bis-{dlphen)rtphosphlno)-ferrocBne. 0.033 g of {1 ,1 'HjisCdiphenylphosphfno)- 
femjtsnejpalladlum-dlchloride (complex with CHzC\^ 0.442 g of potassium acetate In 6 ml of 
degassed dfoxane are heated to OO'C Jn a sealed tube under Nzfor 6 hours. To the resulting mixhjre 5 
ml of degassed dioxane. 0371 g of 2-^2-(4-meihaxypyrtd!rv2-yl)ethylhWodo^H-lmlda»[4^-blpyridine 
(starffng mateiial Ai), 0.1 13 g of iBtFakia(trlphenylphosphtne)-palladium(Q) and a solution of 0.27 g of 
potassium, carbonate and 0.0B3 g of lithium iMoride in 5 ml of degassed water are added under Na. The 
tube Is sealed again, the mWure is heated to 1 15' under Na for 17 hours and. after cooling, addWon of 
water and adjusting me pH to 7, It is extracted three times with dlc»iIoromethane, "nie combined organic 
phases are dried over sodium sulfate. Goncentraled and the residue is (Stromatographed on a silira gel 
column («flchloromBthane/methanol 30-25:1). Concraitratlon of flie chromatographically pure fracfions 
and erjrataUisation from ethyiacetaia gives 0.19 g of the tWe compound as a solid of m.p. 1 79-180"C. 
The mass spednun shows the molecular peak MH*" at 4S22 Da 

24- 4-f24244-MBthoxwiwridin-z^lrthvn^H-fr^irfa»».r^BA tevrtdln.^.<i^ 
W-phenvl^ ienaeenBamfiDnainide 

Amisjtura of 0/483 g of Pi-phenyi-4-bromo-bsn2enesulfOTamide, 0.42 g of bls-Osinacolato)-diboron, 
0.025 g of 1,1 -bis-{dlphenylpho5phino)4ferrocene, 0.033 g of [1,1*-bls(d^phenylphosphino)- 
ftenocene]pa«alfium-dichIorlde (complex wWi CH^y. 0>M2 g of po^ssium acetate in 6 ml of 
degassed dioxane are heated to gox h a sealed tube under Nzfcr 6 hours. To the resulting mbcture 5 
ml of degassed dioxane. 0.371 g of 2-C2-(4-methrovpyridbi^-^)etl^|]-B-lodo-3H-imidasxi[4.54>]^ 
(starting material AI), 0.113 g of tetrakl5(triphenylphosphirie)-paltedium9) and a solution of 0.27 g of 
potassium carbonate and 0.0B3 g of rithium chloride In 5 ml of degassed water are added under Na. The 
tube is sealed a^in, the mixture Is heated to 120' under Na fbrl6 hours and, after ciooling. addifion of 
water and actfusting the pH to 7. it iss sixtraciBd three times with dichloromelhane. The combined organic 
phasic are dried over sodium sulfete, canoentnated and the residue is chromatograpbed on a siiira gel 
column (dichtoromethane/malhanol 28-l'5:1 ). Concentration of tfie chromatogiaphically purs (tactions " 
and en^msatlon from aoeionltall gives 0.125 g of the title compound as a solid of m.p. 2ai-2S3'C. The 
mass speobvm shows the molecular peak MH' at 507.3 Da. 

25. 4^2.li2.f4.MBthoxvPvrItlln^.vnethvll.3 H^inidaair^5.blDvrldin^vll- 
Nu-tohrt-henzeneaulfonaifiide 

A mixiura of 0M9 g of IMi>-tolyj-4*romo-beraBnBsulfonamide, 0.42 g of bls.(plnacolato)-diboron, 
0.025 g of 1 ,1 '-bi5Kdiphenylphosphlno)^f^cene. 0.033 g of [1 .1 *-bis(diphBnylphosphlno)- 
irBrroceneJpanadlunft-dlehloifde (complex with Chfeqa), 0.442 g of potassium acetate in 6 ml of 
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degassed dioxane are heated to 90°C in a sealed Uibe under Nafbr 17 hours. To the resulting mixture 5 
ml of degassed'dioxane, 0^71 g of Z-^-(4-memcs)^yrtd(n^-yl)ethyih6-iodO'^H-fmic^^ 
(starting material A1). 0.113 g oFtetraKIs(triphmylphosphine)*panadlum(0) and a eoluUon of 027 g of 
potassium carbonate and 0.0B3 g of lithium chloride In S ml of degassed water are added under Nz. lh& 
tube Is sealed again, the mixture Is heated to 120* under Na for 6.5 hours and, after cooling, addition of 
water and adjusting the pH to 7. it fe extracted three times wiHi dichloromethane. The combined organic 
phases are dried over sodium sulfate, concentrated and the residue Is chromatographed on a silica gel 
column (dtdiloromethane/methanol 25-15 :1). Concentration of the chromatographically pure fractions 
and cr^talllsatlon from ethylacetate^cetonttril (1 :1 ) gives 022 g of the tttle (impound as a solid of m.p. 
219^0*'C, The mass spectnim shows the molecular peak MFT at 500^ Da. 

26. 4>f2.^244-Methoxvavridln.2-vllethvn.3HMmidazor4^^ 
N'-f2'jnBthoxvohBnvn^bBngflnQsu!fonqmlde 

A mixture of 0.513 g of N-(2-methoxyphenylH4jromo.benzBnesulfbnamtde, 0.42 g of bMpinacolato)- 
diboron, 0.025 g of 1 ,1 '-bls-(dlphenyIphosphlnoHerrocene, 0.033 g of [1 ,1 '-bls{d}phenylphosphino>- 
ferroceneJpalladlum-dicAloride (complex vdth CH2CI2), 0»42 g of potassium acetate In B ml of 
degassed dioxane are heated to BO^C In a sealed tube under Nafor 17 hours. To the resulting mixture 5 
ml of degassed dloxana, 0.371 g of 2-^-<4-methoxypyrtdIn-2-yl)ethyQ-6-4odo-3H-im!dazoE^^ 
.(starting material A1). 0.113 g of tetrak{s(trlphenylphosphine)-pa|ladIum(0) and a solution of 0.27 g of 
potassium ra^honata and 0.053 g of lithium chloride In 5 mt of degassed water are added under Nz. The 
hibe is sealed again* the mixture is heated to 1 15*" under Ns for 19 houns and« after cooling, addition of 
water and adjusting the pH to 7» it is extracted three times wiU^ dichloromethane. The combined organic 
phaste are dried over sodium sulfate, concentrated and the residue Is chromatographed on a silica gel 
column (dichlommelhane/imelhanol 28-20:1). Concentration of the ohromatDgraphically.purefracHons 
and oystailisation from ethylacetate gives 0.14 g of the tifie compound as a solid of m,p. 215^21 6<'C. 
The mass spectmm shows the molecular peak MhC at 516.3 Da. 

27. W-f4'PimBthvlam!ne»phBnvl)'442»r244«mBthoxvovridln'a-vltethvlM 
r4.5'tolPvrldln'^vlVbenzenesulfanamid 

Ambdure of 0.400 g of N-(4-dimethylamino-phenylH"brQmo'ben2enesuIfiDnamida. 0.315 g of bis- 
(pinaoolatoHiboron, 0.019 g of 1 ,1 '-bl8-(d!phenylpho5phlnoKerrocene, 0.025 g of [1 ,1 • 
bis(dlphenylphosphinoHeiTDcene]panadium-dichloride (complex with CHzClz). 0^32 g of potassium 
acetate In 6 ml of degassed d!o»ine are heated to 90"C in a sealed tube under N^fbr 17 hours. To the 
resulting mixture 5 ml of degassed dioxane, 0;^78 g of 2-{Z-(4-methoxypyridin-2-yi)Bthyi]-6-lodo*3H-* 
lmidazo[;4,5*b]pyr!d!ne (starting material A1), 0.085 g of tetralcis(ti1phenylphosphtnp)-pallad;um(0) and a 
solution of 0202 g of potassium cari^onate and 0.062 g of lithium chloride In 5 ml of degassed water 
are added under N2. The tube Is sealed again, the mixture is heated to 1 15° under N2 ft^r 17 hours and. 
after cooling, addition' of water and adjusting Ihe pH to 7, it Is extracted three'tlmes with ' 
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dichloromethane. The combined organic phases are drioi over sodium sulfate, concenlrated and ths 
residue Is chromatogr^hed on a sHica gel column (dicfilommethaneAn^anol 25-15:1). Concenfiation 
of the chromatographlcany pure fractions and oyBtallisation from eiBiyJacetate gives 0J06 g of the We 
compound as a solid of m.p. 221-22Z''C. The mass spectmm shows the molecular peak MH* at 529.2 
Da. 

28. M44^MDmhttnvll4J.mBt hvJ-4^2.r244.m6thoxvnvrFdin>2Mrt^Bthvn>3H.linldaM. 
r4J-MBVridln^wtfiMiBnzanBBuHbhawiid 

A mixture of 0.541 g of N-(iH^lorphenyl)-N-memyl-Mramo4enzenesuHimanlde. 042 g of bte- 
0>lnacolato)-dlboron. 0.025 g of 1,1 '-lifs-(dlphanylphosphfno)-fenroc8ne, 0.033 g of [1,1 *- 
bls(dlphBnyIphosphino)-ferrocenBlpalladium-didiJofid© (compI»s vm\ CHzCy, 0.442 g of potassium 
acetate In B ml of degassed dios^ne are heated to 90"C in a sealed tube under Nafbr 17 hours. To the 
resulting mbdura 5 ml of degassed dioxane, 0.371 g of 2-E2-(4-methoxjq3yridin-2-yOBlhyl]-B-jodo^H-. 
imidazo[4,5-b]pyrKjbie (etaiOng material A1). 0.113 g of telraWs(trlphenylphosphine)-palladium(0) and a 
solution of 027 g of potassium carbonate and 0.083 g of llttilum chloride in 5 ml of degassed water are 
added under Nj. The lube Is sealed again, the mixture is heated to 115" under HztorB hours and, af^ 
cooling, addition of water aid adjusting the pH to 7, it is extracted three times wilh dichlorontethana. 
The combined oi^anic phases are dried over sodium suliate, concentrated and the residue is 
chromatographsd on a silica gel column (dIchlonsmeltianB/methanol 30-25:1). Concsn&Baon of m® 
chramstographicallifr pure fisctions snd wj^talllsaaon from ethjriacetate glwss 0.17 g of the title 
compound as a ecdid of m^>. 191-192''C. The mass qsectram shows the molecular peaK MH* at 534.3 
Da. 
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Staiting materials: 

A1. 242-f4-MBthoxYpvridln>*Z*vnQthvl1-B>iodoiaHMmrdaa»r^^ 

With stirring, a mixture of 8,06 g of 3-(4-methoKypyrldln-2-^)prDpionlc; acid (starting material 9.5 g 
gf Z,3-(ligmino-5-Jodopyridlne (Cugola etal., BIoorg,Med. Ctiam,Lett.,22^2749-2754 (1996)) and 15D g 
of polyphosphoric acid (PPA) Is heated at MO^'C for 22 hours. After cooling, the mixture Is poured Into . 
about 1000 ml' of Ice^water and then neuiraltzed (pH 7-8} using 6N aqueous sodium hydroxide solution. 
The mixture is extracted four tlmes lArith eth^ acetate and the combined oi^anlc phases are evaporated 
to dryness. The residue is crystallized first from eNiyi acetate and then from methanol^ giving 9.4 g of 
the title compound as a llght-belge powder of m.p. 207-20B"C; the mass spectorm shows the molecular 
peak MH^ at 381 .2 Da. 

B1. 3>f4*MethDXVPvridln-2-vnpropionic acid 

41.95 g of methyl 3-(4-metha)Qfpyrldln-Z-yl)proptonate (starting material CI) are dissolved in 700 ml of 
tetrahydrolliran, and 217 ml of IN sodium hydroxide soluflon are added. The'mMure is sQired at RT 
until no more starfing material is deledable (TLC). The mixture is neutralized using 217 ml of IN 
hydrochloric acid solution, evaporated to dryness and dried under high vacuum. The colorless residue 
Is ground and extracted four times with dlchloromethane/methanol (9:1). The combined extracts ars 
evaporated to dryness. This gives 33.2 g of the tlUe compound as a colorless powder of m.p* 131- 
132"C. The mass spectmm shows the molecular peak MH^ at 162 Da. 

CI, HflethVI 344-methoxvpvr!d!n«a^>proplonate 

43.1 g of methyl 3-(4-methoxypyridin-2-yl)acrylate (starting material D1) In 600 ml of methanol are 
hydrogenated over 3.0 g of Pd/C (10% strength) until the starting material has disappeared (TLC), The 
catalyst is filtered off, and the mixture Is then concentrated and dried under high vacuum. This gives 
41.95 g of the fit|e compound as a light-yellow oil. The mass spectaim shows Uie molecular peak MH^ 
at 198 Da. 

D1. Methvi 3-l4-mBthoxvpvridinig«vnacrviate 

A mixture of 45 g of 4-methoxypyridine-2-carbaldehyde (Ashimorl at a!., ChemPharm.BulL 3B, 2446- 
2458 (1990)), 75.80 g of pyridine hydrochloride, 102,45 g of monomethyl malonate potassium salt and 
4.1 ml of piperidine In 700 ml of pyridine are slowly heated, with stfning, to 120°C. When the evolution 
of gas starts, the heaHng source is temporarily removed to stop the reaction from becoming too violent 
Once fte reaction has subsided, the mixture is stirred at 120<*C for a further 2.5 hours, and the pyridine 
is then distilled off under reduced pressure. The residue Is partitioned between ethyl acetateAn^ter and 
the organic phase Is washed with water and dried. The residue obtained after concentration Is 
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^romatajgraphed on a siRca column us&ig ethyl acetatB/petroImm ether 2:1'. This inifeny gives 43.2 
g of the title compound gs a yellow oil whlc^ crystallizes on siandbig and ttien shows a m.p. of B0-B2''C. 
The mass spectrum shows the molecular peaK MH^ at 194 Da. 
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CSommeroiai aPPHcabliliv 

Ttie compQun«Js according to tiie Invention have valuable pharmacological propartfes viWch make them 
commercially utJlizable. Th^ are selective Inhibitors of the enzyme IndupTsle nltiic oxide synthase. NItrtc 
o)dde synthases (NO^yntases, NOSs) are enzymes that generate NO and citmlllne from the amino 
add arglnlne. In certain pathophysiological situations such as arginlne depletion or tetrahydrobiopterin 
depletion the generation of from NO-synthases Instead or togetiiervwlth NO has been reported. NO 
Is long known as a signedling molecule in most Ihfing organisms Including mammals and humans. The 
most prominent action of NO Is ft's smooth musde relaxing acBvl^. which ts caused on the molecular . 
level by tiie activation of soluble guanyiate cyclase. In the last years a lot of otiier enzymes have been 
shown to be regulated by NO or reaction products of NO, 

There exist ftree Isofomis of NO-synthases which iall Into two classes and differ In their physiologic 
functions and molecular properties. The first class, Known as constitutive NO-synthases, comprises of 
me endotiiellal NO^yntiiase and ti}e neurond NO-synthasa Both Isoenzymes are esqaressed 
constitutively in various cell types, but are most prominent In endothelial cells of blood vessel walls 
(Oiensfore called endothelial NO^yntiiase, eNOS orNOS-lll) arid in neuronal cells [tiierefora called 
neuronal NO-synttias^. nNOS or NOS-I). AcHvation of these two enzymes Is d^endent on 
Ca^VCalmodulln which Is generated by transient Increases of the intracellular free Caf' concentration. 
Activation of constitutive Isofbnns leads to transient bur^ of nitric o^dde resulting in nanomolar cellule 
or tissue NO concentrations. The endottielial isoform Is Involved In ttie ph^lologlc regulation of blood 
pressure. NO generated by the neuronal isoform seems to have neurotransmitter function and the 
neuronal isoform is among otiier regulatory procMses Involved In memory function (long term 
potentiation). 

In contrast to tt\e constitijQve Isofonns the activation of Indudble NO-syntiiase GNOS. NOS-II), the sole 
member of the second c^ss. Is performed by transcriptiorial activation of the INOS^romoter. 
Prolnflammatoiy stimuli lead to transcrlptidh of ttie gene for Inducible NO-synti\as6. which is 
catalytically active witiiout Increases In the intracsOular Ca**-concentraHon. Due to the long half live of 
Oie inducible NO-synttiqse and the unregulated activity of the enzyme, high micromolar concentrations 
of NO are generated over longer time periods. These high NO-concentrations alone or in cooperation 
wttii ottier reactive radicals such as O2 are i^toxic. Therefore, in situations of microbial Infections, 
INOS Is Involved in cell Wiling by macrophages and ottier Immune ceils during early nonspedfic immune 
responses. 

There are a number of patiiophysiological situations which among others are cSiaracterized by the high 
e;)^iession of Inducible NO-synthase and concomitant high NO or O2' concentrations* It has been 
shown ttiat ttiese high NO concentrations alone or in rombination with ottier radlral species lead to 
tissue and organ damage and are causally Involved in these paUiophysiologies. As inflammation Is 
characterized by tiie expression of proinflammatory en2ymes. Including Inducible NO-synUiase, acute 
and chronical inflammatory processes are promising diseases for ttie tiierapeutic application of 
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selertive inhibitors of inducible NO^yiithase. Other palhopliyslologiesvirlth high NO-pnsducKon from 
Inducible NO-synthase are several forms of shock (septic, hemorrhagic and cytoklne-induced). 
It Is dear that nonselecttve NO-synthase InhlbRofs will lead to cardiovascular and neuronai side effects 
due to conoomnant InhlbMon of consKtutive NO-synthase isoforms. 

It has bean shown in in-xrivo animal modsis of septic shock that reduction of circulating plasma NO- 
levels by NO-scavenger or inhibifion of inducible NO-synthase restores systemic blood pressure, 
reduces organ damage and increases survi\ml (deAngelo Exp. Opin. Phsmaoother, 19-29, 1999; Redl 
et al. Shock 8, SuppK 51. 1997: Sband et a|. CritCare Med. 26, 1490-1499, 199B). It has also been 
shown that Increased NO production during sepOc shock conb'ibutes to cardiac depression and 
myocardial dysfunction (Sun e! al. J. MoLCeH'Cardioi. 30, 989-997, 199B). Furthermore there are also 
reports showing reduced infarct size after occlusion of the left anterior comnery artery in the presence 
of NO-synthase Inhibitors (Wang el al. Am. J. Hyperltens, 12, 174-1B2, 1999). Considerable inducible 
NO-synthase adivity is found in liuman cardiomyopathy gnd myocarditis, supporting ttie hypothesis that 
NO accounts at least in part for the dlletation and impaired contractility in these pathophysiologies (de 
adder et al. Br. Heart. J. 4. 426-430, 1995). 

In animal models of aci4te or Chrortto inflammation, blockade of Inducible NO-synthase by isoform- 
selective or nonselective fnhibitoiB or genetic knock out Improves therapeutic outcome. It is reported 
«iat experimental arthritis (Connor et al. Eur. J. Pharmacol. 273. 15-24, 1995) and osteosreintis 
(P^letler ©t al. ^^ritls & Rheum. 41, 1275-1288, 1S98). eKperimontel InflammsMons of the gastrcj- 
Int^nal traid Ongarelll et al. Gut 45. 199-209. 1999). experimental glomenjtonephrWs (Nartta et ^. 
Lab. Invest 72i 17-24, 199S), ^erimental diabetes (Corbett et al. PNAS 90, B99Z-8g95« 1893), LPS- 
induced experimental lung Injury is r^uced by inhibifion of Inducible NO-synthase or In INOS-knodc out 
mice (Kristof et al. Am. J. Crft Care. Med. 158, 1883-1889, 1998). A pathophysiological rele of mducable 
NO-synthase derived NO or 0£ is also discussed in chronic inflammatory diseases such as asthma, 
bronchitis and COPD. 

Furihermore. in models of neuitsdegsnerafive diseases of the CNS such s® i\/IPTP-induced 
pertdneon^, amyloid peptide Indu^ Alsheimsr'e disease (Ishll etal., PAS^B J. 14, 1485-1489. 
2000), malonate Induced Huntington's disease (Connop etal Neuroph^rmacol. 35, 45&465, 1996), 
experimental menengltis (Koiytko & Boje Neurophamiacol. 35. 231-237. 1996) and experimental 
encephalitis (Paricinson et ai. J. Mot. Med. 75, 174-186, 1997) a causal participation of NO and 
inducible NO-synthase has been shown. 

In^eased iNOS expression has been found in the brains of AIDS victims and It is r^sonable to 
assume a role of INOS in AIDS related dementia (Bagasra et al. J. Neurovirel. 3 153*167^ 1997)'. 

Other studies Implicated nitric oxide as a potential mediator of microglia dependent primary 
demyeiination. a haiimaric of multlpie sklemsis (Paridnson et al. J, Mol. Med. 75. 174-186. 1997). 
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An inflammatoiy reacHon WHh coneomHant expresSidn of Inducible NO^ihase also takes place during 
cerebral Isdiemia and repeifbsion Oedecola etal. Stroke 27. 1373-1380. 1938). Resulting NO together 
wHh Og- from infOlrating neutrophils is thought to be responsible for cellular and organ damage. 
Also, In models of traumatic brain Hury CMesenge et al. J. Neurotrauma 13. 209-214, 1996: Wada et al. 
Neurosurgeiy 43. 1427-1436. 1998) NO-synttiase inhibitors have been show to posses protectivB 
properties. A regulatoiy role for indudWe NO-synihase has been reported in various tumor ceP lines 
Crozer & Everett Clin Oncol. 9. 357-264. 1 997). 

On account of their induraDIe NO-synlhase^nhlbMng properties, the compounds according to the 
Invention can be employed In human and veterinaiy medicine and therapeutics, where an excess of NO 
or Oz' due to increases in Ihe activity of inducible NO-synthase is Involved. They can be used without 
limitation for the treatment and prophylaws of the following diseases: 

Acute inflammatonr diseases: Septic shock, sepsis, Slf?S, hemortiaglc shock, shock slates induced by 
cytokine therapy (IL-2, TNl=), organ transplantation and transplant r^ecHon. head trauma, acute lung 
ir\jury. ARDS, friflammatoiy skin conditions such as sunburn, inflammatoiy eye conditions such as 
uvelfis. glaucoma and coniunetivife. 

Chronic Inilammatory dlseasss of peripheral organs and ihe CNS: gastrointestinal inflammatory 
diseases such'as Crohn's disease, inflammatory bowel disease, ulcerative colitis, lung milammatary 
diseases such as asthma and COPD. arthritic disorders such as rheumatoid arthrttls. osteoarthritis and 
gouly arthriUs, heart disoniers such as cardiomyopathy and myocarditis. artherosWeiosia. neurogenic 
iBflammatton. sidn diseases sudi as psoriasis, dermatlBs and eczema, diabetes, glomerulonephritis: 
dementias such as dementias of the Alzheimer's type, vascular dementia, dementia due to a general 
medical condWon. such as AIDS-, Parkinson's disease. Huntington's induced dementias. ALS. multiple 
sklerosls; necrotizing vascullUdes such as polyarteritis nodosa, serum sickness, Wegener's 
granulomatDsis. Kawasaki's syndrom: headaches such as migraine, chronic tension headaches, cluster 
and vascular headaches, post-iraumatic stress disorders: pain disortera such as neuropalhio pain; 
myocardial and cerebral Ischemia/reperfuskm injury. 

The compounds may also be useful in Ihe treatment of cancers that express nitric oxide synthase. 

The mvenlion fiirther relates to a method for the treatment of mammals, including humans, which are 
suffering from one of the abovementloned Hlnesses. The method is charBcterized In that a therapeuti- 
cally active and phannacologicalty effecUve and tolerable amount of one or more of the compounds 
according to ihe invention Is administered to the ill mammal. 

The invention further relates to the compounds according to the invention for use in the treatment 
and/or prophylaxis of Oinesses. especially the illnesses mentioned. 
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The imrenfion also relates to the use of the compounds according to the invention for ttie producOon of 
phamiaceuticar compositions which are employed for the treatment and/or prophylaxis, of the Illnesses 
mentioned. 

The Invention furthermore relates to phamiaceutical compositions for the treatment and/or prophylaxis 
of the Illnesses mentioned. whl?#i Mntain one or more of the compounds according to the Invention. 

The invention also relates to the use of the compounds according to the invention for the productfon'of 
phannaceutlcal compositions having an INOS inhibitory activity. 

The pharmaceutical compositions are prepared bylsrocesses which are known per se and familiar to 
the person skilled In the art. As pharmaceutical compositions, the compounds according to the 
invention (= active compounds) are either employed as suidi, or preferably fn comblnaaon with suitable 
pharmaceutical auxiliaries and/or exdplmts, e,g. h the fbrm of tablets, coated tablets, capsules, 
caplets, eupposHorles, patches (©.g. as TTS), emulsions, suspensions, gels or solutions, the acUve 
compound content advantageously being between 0,1 and 95% and where, by the qpproprtate choice 
of flie auxiliaries and/or excfpients, a phannaceutical administration fonn (e,g, a delayed release ftinn 
or an enteric form) exactly suited to the active compound and/or to the d»!red onset of action can be 
achieved. 

The person sRilled in the art Is lamllter wWi auJoHailes or exclplents which are suitable for the desired 
phamiaceuticBl formulations on account of his/her exp^ knowledge. In addition to solvents, gel ter- 
mers, ointment bases and other active compound exdplents, for example anUoxIdants, dispersants, 
emulsIflwB, presenratlves. solubllizers, colorants, complexing agents or pemieation pinmoters, can be 
used. 

The administration of the pharmaceutical composieons according to the Invenfion may be performed In 
any of the generally accepted modes of administration available in the art lIlustr^vB ©j%amples of 
suHabls modes of administration Inciude Intravenous, oral, nasal, pansntersl, topical, transdermsl and 
redal d(slhfery. OrsI and intravenous delivery are preferred. 

For the tneatment of disorders of the respiratory tract, the compounds according to the invention are 
preferably also administered by inhalation in the fomi of an aerosol; the aerosol particles of solid, liquid 
or mixed composition preferably having a diameter of 0.5 fo 1 0 pm, advantagously of 2 to 6 pm. 

Aerosol generafion can be canted out for exarnple, by pressure-driven Jet atomizBrs or ultrasonic 
atomizers, but advantageously by propellant-driven metered aerosols or propenant-free adminisliation 
of mimnized active compounds Irom inhalation capsules. 
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Dependlng on the Inhaler system used, in adaitton to the active compounds the admlntslratlon ftinTO 
addifionaliy contain the required exdpients. such as, for sample, pmpellanls (e.g. Frigen In the case of 
metered aerosols), surfece^ctive substances, emulsiflers. stablUzers. preservatives, flavorlnae. fillare 
(e.g. lactose in the caseof powder Inhalers) or. if appropriate.. further active compounds. 

For the purposes of Inhalation, a large number of apparatuses are available with which aerosols of 
optimum particle size can be generated and administered, using an InhalaHon technique which is as 
right as possible fbr the patient. In addition to the use of adaptore (spacere, expanders) and pear- 
shaped containers (e.g. Nebuiator®, VolumatidS). and automatio devices.emitting a puffter sprey 
(Autohaler®). fbr metered aeresols. in particular in the case of powder Inhalers, a number of technical 
solutions are available (e.g. Dteldialer®, Rotadlsk®, Turtjohaler® or the inhaler described in European 
Patent Application EP 0 505 321 ), using which an optimal admlnlstratian of acBve compound can be . 
achieved. 

For the treatment of dennatoses. the compounds according to the Invention are in particular admlniste- 
,Bd in the iorm of those pharmaceufical compositions which are sullable for topical application. For the 
production of the pharmaceufical compositions, the compounds according to the Invention (« adive 
compounds) are prBl^bly mixed with suitable pharmaceutical auxBiaries arid further processed to gw^ 

suitable phannaceutlcal fbmtulatjons. Suitable pharmaceutical fbimulations are, for example, powdere. 
emuleions, suspensions, sprays. oUs. ointments, f^ ointments, creams, pastes, gsis or solutions. 

The pharmaceutical compositions accortlng tothe Inventioh are prepared byprocesses Icnown per ee. 
The dosage of the active compounds is carried out m the order of magnitude customary far INOS inhlbl- 
tore. Topical applioatlan fbnns (such as ointments) fbr the treatment of dennatoses thus contain the 
active compounds m a concentration of. fbr example. 0.1-89%. The dose fbr administration by 
inhalation is customariy between 0.1 and 1 0 mg per day. The customary dose in the case of systemic 
therapy (p.o.) is between 0.3 and.30 mgfl^g per day. (1. v.) is between 0.3 and 30 mgflcgm. 
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Blolopical ifivestlaaflons 

Measurement of inducible NO-synthase activity 

TWe assay is performed In se-wefi microtKer P-plates (Qrefner, Fnckenhausen. FRG) In a total volume 
of 100 Ml In the presence of 100 nM calmoduHn, 226 pM CaCls. 477 yiM Mgda, 5 pM flavin-adenlne- 
dinudeotfde (FAD), 5 pM flavin mononudeottde (FMN). 0,1 mM NADPH, 7 mM glutathione, 10 BH4 
and 1 00 mR4 HEPES pH 7.2. ArBlnine concwtrations are 0.1 pM tor enzyme inhibKien expsrfments. 
150000 dpm of I^HIarglnlne are added to the assay mixtMre, En^e reacHon Is started by the addition 
of 4 pg of a cmde cytosollc fraction containing human Inducible NO-synthase and the reacfion mixhire 
Is mojbated for 45 to BO mfn at 37"C. Enzyme reacb'on is stepped by adding ID pi of 2M MES-buffer pH 
5,0. 50 pi of the Incubation mlxtuie areiransfened Into a MADP N65 filtration miOTtiter plate (MHIIpore. 
Eschbom, FRG) containing already 50 pi of AG-5dW-X8 rabon exchange resin (Biqrad, MQnchen, 
FRG). The resin In the Na loaded form is pre-equnibrated In wetland 70 pi (corresponding to 50 pi dry 
beads) btb pipetted under heavy stirring with a 8 channel pipette into the filtration plate. After pipetting 
50 pi of ttiB enzyme reaction mixture onto the filtration plates, the plates are placed on a filtration 
manifold (Porvair, Shepperton, UK) and the flow through Is collected in Pico eclntfllatlon plates 
(Packard, Meriden. CT). The nasin in the filtration plates is washed with 75 p| of water (1x50 pi and 1x 
25 pi) which Is also collected In the same plate as the sample. The total flow through of 125 pi is mixed 
v^'th 175 pi of MicrQsclnt-40 scintillation coc^^ta^ (Faci^rti) and the edntiliation pl^ eo^ed ^th 
TopSeai P-foil (Pacini). Sdnbllatlon plates are counted In a szintillatton cour}lBr. 

For the measurement of Inducible NO-synthase-inhibftIng potencies of compounds Increasing 
concentrations of inhibitors were Included Into the in^batlon mixture, IC6o^\^Iub8 were calculated from 
the percent inhibition at given concentrations by nonlinear least square fitting. 

The InhibKoiy values d^ermlned for the compounds according to the Invention follow from the following 
table A. In whl4i ttie compound numbers correspond to the example numbers. 
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TabieA 

inhibition of iNOS activity [tnaasiired as -loglCso (mol/l)J 



coinpciuna 
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TxTl 


2 


7,45 
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7.84 
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V en 


9 
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D»90 
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o»51 
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7.37 
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7.53 


10 


7 Bit 

7.64 


11 


T flCl 
#■'09 


12 




13 


7,4o 


14 


7,5B 


15 


7.4o 


1o 


T CO 


17 


7.37 


18 


7.04 


19 


7,73 


20 


7^0 


21 


6.95 


22 


7.0 


23 


7.17 


24 


7.71 
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Table A (continuafion) 



25 


7,36 


26 


7.46 


27 


7^ 


28 


7A^. 
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Patent claims 

1. Compounds of formula I 




R4 S0^«(R1}R2 



In which 

R1 ishydrooenorMCUokyl. 
R2 IS hydrogen or In^c^kyl, and 

R3 is MC-alkyl, triflubromethyl. or completely or predominantly fluortne-Bubstftoted l-^C^ltoxy: 
or 

R1 is a-TOcydoalkyl. phenyH-4C-allcyl. hydr»q^2-4C>alkyl. lwK>a1la>xy^-4C-allqfl. phenyl, pyridyl. 

or R11- and/or R12-^|isBtutsd phenyl, in which 
R11 1$ l-4C-alky!, halogen. l-4C^ltaxy, or mono- or dl-1-40^Kylamlno. 
R12 ts 1-4C-alkyl or halogen, 

R2 te hydrogen. hydroxy-2^C-alkyl, MC-alkoxy^2-4C-aIkyl or 1.4C-alicyl, and 
R3 is hydrogen, halogen, 1-4C-alkoxy, MOalkyl. Wfluorcmethyl. or completely or predominantly 
nuorlne-substituted 1-4C-alKoxy: 

or 

R1 and R2 together and with Inolustan of the nitrogen atom, to vwhich they are bonded, fwm a 

hetntM^o ring Het, in vuhldt 
Het is a 3- to lO-membered saturated or partiaHy saturated hetBrccyclic ring comprising totally 1 to 3 

heteroatoms selected fhsm a group consisting of oxygen, sulfurand nitrogen, and optionally 

subBHluted by R21 on a ring carbon atom and/or by R22 on a further ring caibon atom and/or by 

F?23 on a ring nitrogen atom, in which 
RZ1 is 1.4C-alkyl. 1-4C-aIKoxyorphenylcarbonvl, 
RZ2 is1-4C-alKylor1-4C-alkaxy. 

R23 is MC-alkyI, phenyI-1-4C-aim 1-4C-alkylcariJonyl. 1uM>alKoxy-2-4Calky). mono- or dH^C- 
alKylamlno.2.4C>alkyl. phenyl, pyrimldyl. pyridyl, fbnnyl. 3-7C<ydoaihyl. 3-7C^^ 

or F?23l - and/or R232-substltutBd phenyl, in which 
P231 is halogen, cyano or 1-4C-aM. 
R232 is halogen or 1-4C-alKyl. and 

R3 Is hydrogen, halogen. i^lk0xy.1-IC>elkyI.triBuoromethyI. or completely or prBdomlnanily 
fluorine-substituted 1^4C-alla»^ 
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R4 is hydrogen, halogen, 1-4C-alkyl or l-4C-alko9Qf, 
R5 is 1-4C-aIkyl. 
A i5l-4C-alkylene: 

ttie salts, N-oxIdes and the sails of the N^des of these compounds. 

Z. Compounds of fomiula I according to daim 1, 
in which 

R1 isiiydrogenor MC-alkyt, 
R2 (s hydrogen or l-4C-all^, and 

R3 Is 1«4C-alkyl. triRuorom^yl. or oompleteV or predominantiy fluorine-substituted 1-4C-aIkoxy; 
or 

R1 . is 3-7&cyclQalkyl, phenyM-4C-alkyl, hydro;qr-2-4C-alkyt. phenyl pyrldyl, or R11 - and/or R12- 
substituled phenyl. In which 

either 

R11 . Is 1<4C-alky|. 1-4C-a]lcQxy,.orniono-ordi-1-4(^allc^mIno,and 

R12 Is halogeni 

or 

R11 is halogen, 1-4&ialla»cy, or mono^ or dt-1-4C-all^|amIno, and 
R12 isl^CaDcyl, 

R2 fs hydrogen, hydroKy-S-^Q-slkyl or 1-4C-3!kyl, and 

R3 Is hydrogen, halogen, 1-4C-all^D5^. 1-4C-aU;yl, ^rrnuoromeSiyl, or completely or predominantly 
fiuorfne^ubstftuted 1-4C4lko9y; 

or • 

R1 and R2 together and \Arith indusion of the nitrogen atsm, to which they are bonded, fonn a - 
hetero^cfic ring Hat, in which 

l-lst is optionally substituted by R21 on a ring carbon atom and/or by R22 on a further ring rartion 
atom and/or by 1^3 on a ring nitrogen atom and is azfib'din-l-yl, pyrrolfdln-1-yi, piperazin-l-yl, 
thlomorphofin-4-yl, homop)peridln-1-yl, homoplperazln-1-yl. lndolln-1-yl, isolndolln-1-yl, 1»2,3,4- 
tetahydrDquinQlin-2-^l, piperidin-1-yl, moiphonn-4-yt, 1,2.3,4-letrahydroisoquinoUn-1i/l. 1,<^ 
dIsiSBpan^-0n(&-1-yl, or 1.44iia!^b-e-asaspiro[4»S]d©.can-8-yl. in tsAilch 

RZ1 is 1-4C-all^, 1-4C-@Ikoxy or phenylcarbonyl, 

B2Z is 1-4C-alkoxyi 

R23 Is iM4c.aiKy|, phenyM-^C-alkyl, 1-40all^lcarbonyl, 1^C-alkcixy-2-4C-alkyl, phenyl, or R231- 

and/or R232"5ubstituted phenyl. In which 
R231 is halogen, cyano or 1-4C-alkyl, 
R232 is halogen or 1-40-31(0^1, and 

R3 is hydrogen, haiogm, l-^&alko^, 1-4C-aIkyl, trifluoromethyl, or completely or predominantly 

fluorin&^ubstltuted l-4C-alkoxy; 
R4 fe hydrogen, 
RS is methyl, 
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A is ethylene; 

the salts. N-o)dde5 and me salts of the N-oxides of these compounite. 

3. Compounds of fomiula I according to claim 1 or 2, 
In which 

R1 is hydrogen or 1-4C-all^l, 
R2 Is hydrogen or 1-4C-a1KyJ, and 

R3 is 1-4C>alkyl, tnfluoromBthyl, or completely or predomftiantly lluorine-substlluted WC-altawy; 
or 

R1 Is 3.7C-cycloalkyl. phenyl'1-4C-alkyI, hydroxy-2-4Calkyl. phenyl, pyridyl. or R11- and/or RIZ- 
sutssWuted phenyl, In which 

. either 

R1 1 Is l-4C^lkyl. 1-4C-alkoxy. or mono- or d}-1-4C-alkylamino, and 

R12 IS halogen, 

or 

R1 1 Js halogen, 1-4C-alka3V. w mono- or dM-4C-alkylamlno, and 
R12 ls1-4C^lkyl, 

R2 tehydnagen,hydroxy^2-4C-alKylorl-4C>:alM.an<l 

R3 IS halogen, 1-4C-alkyi, trtfluommelhyl. completely or predominanUyfluorine-substitMted 1-4C- 
alkoxy, or hydrogen; 

or 

R1 and R2 togettier and with inclciston of the nitrogen atom, to whfdi mey are bonded, form a 

heterot^dic ring Het, in whldi 
Het Is piperidin-l-yl, or p^eifdin-1-yl subslibilBd by R21. in which 
RZ1 is 1-4&alHyl or phenylcarbonyl, 
or 

Het is 1 ,2,3,4'tBtrahydrolsoqmnonn-2-yl substituted by R21.and R22, In which 
1^1 Is 1-4C-alkoxy,. • 
R22 Is 1-4C-aIRoxy, 
or 

Het is plperatln-1-yl substituted by R23 on In which 

R23 is 1-4C-alKyl, phenyl-1-4C>allvl. 1-4C-alkylcartionyl, 1-4C-aBaaxy-2-4C-alKyL phenyl, or R231- 

and/or R232-5ub5tituted phenyl, in which 
1^31 is halogen, cyano or 1-4C-aIkyl, 
F^32 is halogen or 1'4C>aIkyl, 
or 

Het is l.4-dIa2epan-5-on6-l-yl. or 1,4-«liazepan^ne-1-yl subsfltuted by R23 on in which 

F?23 is 1-4C-aBqflarphenyH-4C-alkyi, 

or 

Het is homopiperazin-1-y) substituted by R23 on In which 
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R23 Is 1-4C-all<yl, 
or 

Het is morphorrrv^yl, azettdfn-1-irl, pyrrolidin-1-yf, or 1 ,4^loxa-8-aza5piro[4.5Jdecan-8-yl, and 
R3 is hydrogen, halogen, l-4C>all^, trtfluoiumethyl. or oompletBljf or predominantly fluorine- 
substituted 1-4C-alkQxy; 
R4 IS hydrogen, 
R5 is methyl. 
A fe ethylene; 

the salts. N-oxIdes and ttie salts of the N-o)dd« of these compounds. 

4. Compounds of fbmnub I aooordftig to any of the claims 1 to 3, 

in which 

R1 is methyl, 

RZ methyl, and 

R3 ■ te methyl, trifluoromettiyl or tiffluoromelhadQf; 
or 

R1 is cydohexyl, benzyl. 2-hydraxyethyl, phenyl, pyridyl or RIVandfor R12-5ubstituted phenyl, In 
which 

either 

R1 1 Is methyl, metho^ or dimethylamino, and 

R12 Is chlorine or fluorlns, 

or 

R1 1 IS chlorine, fluorine, methosv or dimethylamfno. and 

R12 is methyl, 

R2 is hydrogen or methyl, 

or R1 and R2 are both 2-hydroxyethyl, and 

R3 is hydrogen; 

or 

R1 and R2 together and \mi induelon of the nitrogen atom, to usrtilch they are bonded, fbmi a 

heterocyclic ring Hat, in which 
Het Is pIpsricjln-l-yT, or plperidln-1^ substituted by R21 , In ^Ich 
R21 Is methyl or phenylcarbonyl, 
or 

Het is 1 ,2,3.4-tetrahydroi5oqulnonn-2-^yI substituted by R21 and R22, In which 
R21 ismethoxy, 
R22 ismethoxy, 
or 

Het Is plperazln-1^ substituted by R23 on 4-N, In which 

R23 is methyl, ethyl, benzyl, phenettiyL acetyl, 2-methoxyethyl, phenyl, or R231- and/or R232- 
substituted phenyl, In which 
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RZ31 is Chlorine, q^ano or methyl, 
RZ32 is chlon'ne or methyl, 
or 

Het is 1 ,4-cilazepan-5*one-1-yl, or 1.4-dlazepan-&-one-1-yl substituted by R23 on 4-N, in vihich 

R23 IS methyl, ethyl or benj^l, 

or 

Het Is homoplperazin-l-yl substituted by R23 on 4-N, in which 

R23 Is methyl, 

or 

Het te morpholin-4-yl. azefidin-l-yl, pymsHdln-l-yl, or 1 ,4-dloxa-a-azaspiro[4.51dBcan-8-yl. and 
R3 is hydrogen, fluorine^ chlorine, methyl, tifluoromethyl or trifluorametho^gr. 
R4 IS hydrogen, 
R5 is methyl, 
A is ethylene; 

ttie sails. N-o9ddes and the salts of the N-oxides of these compounds. 

5. Compounds of fonnula I according to daim 1 in whid) R5 is methyl and A is ethylene, the salts, 
N-oxIdes and the salts of the N-oxides of these compounds. 

6. Compounds of formula I according to claim 1 fbr the treatment of diseases. 

7. Pharmaceutical impositions eontalntng one or more compounds of formula I according to claim 
1 together with the usual pharmaceutto^ auxiliaries and/or excipients. 

8. Use of compounds of formula I according to dalm 1 for the production of pt^irmaceutical 
compositions fbr the treatment of acute inflammatoiy diseases. 

9. Use of compounds of formula I according to claim 1 for the production of pharmaceutical 
composi&ons fbr the treatment of Tronic Inflammatory diseases of peripheral organs and the CNS. 

10. A method fbr beating acute innammatoiy diseases in a paOent comprising administering to said 
patient a therapeuQcally effective amount of a compound of formula I according to claim 1 . 

11. A method for treating chronic inflammatoiy diseases of peripheral organs and the CNS in a 
patient comprising administering to said patient a therapeutically effective amount of a compound of 
formula i according to claim 1. 



FmD^/«it:ni/in/!?nn3 ir:13 



Bnpf jir.:172 P.049 



1.CIKT.2003 15:11 ALTflNfi PHRRMfl RG imp c;ie: 

1227EPORD01 2003-0902 

-43- 

Abstiaet 

The compounds of ftinnula I In whidi Rl, R2, R3, R4. RS and Ahava Una meanings as given in the 
desalption are novel effective iNOS inhibitors. 
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